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VIEWS, NEWS AND INTERVIEWS. 


A motor cradle is the latest domestic 
invention, and a strong-minded lady 
who has purchased one declares that 
if science goes on much longer with 
improvements of that kind there will 
goon be nothing left for her husband 
to do. The thing is said to be a 
great advance on the hand-rocker 
article, and can be worked with either 
electricity or petroleum. The motion, 
says a London paper, may be accel- 
erated or slackened by simply turn- 
ing a screw, and one great advantage 
is that the berceuse does not cease 
swinging though the baby may be 
left in the room alone. There are, of 
course, doctors who say that a child 
should not be rocked at all, but few 
mothers are of the same opinion, and 
with the majority the motor cradle 
will no doubt become popular. 


It is stated that the authorities at 
Scotland Yard, London, are now en- 
gaged in subjecting a police electric 
lamp to practical tests, to ascertain if 
it will stand the necessary wear and 
tear of the service. 


According to a daily paper, detec- 
tive George S. Docherty, who has 


been working on the murder of 
George R. Blodgett ever since it 


occurred in Schenectady, N. Y., on 
December 3 last, believes that at last 
he has found the key to the mystery. 
Mr. Blodgett, who was a patent 
attorney for the General Electric 
Company, was shot by a burglar 
while defending his property, and 
died two days later. A reward of 
$5,000, offered by the General Elec- 
tric Company, brought a scure of 
detectives to Schenectady. ‘They all 
worked in vain, however, for there 
apparently was not the slightest clue. 
All gave up the task except Docherty, 
and he believes now that when he 
had William, alias ‘* Buck,” Davis 
arrested in Troy, N. Y., on March 26, 
he landed a participant in the crime. 
Davis is said to have a bad record, 
and to have been in Schenectady the 
day before the murder was committed. 
He was arrested on a bench warrant 
charging burglarly and larceny on 
May 14, 1891. The real reason for 


his arrest, however, is said to be 
that the evidence against him in the 
Blodgett murder had become so 
strong that Docherty thought he 
would put him in a place where he 
could place his hauds on him when 
he wanted him. 


Boston’s subway is nearly com- 
pleted from end to end. Cars are 
expected to be running through the 
great underground passage by Septem- 
ber. The sections from Park street 
to Haymarket square are ready for 
interior finishing, and car tracks will 
soon be laid. The work on the sub- 
way began March 28, 1895, was com- 


tenth of a second duration every five 
seconds. The height of the focal 
plane of the electric light above mean 
high water will be the same as that of 
the present light, 246 feet, and the 
light will be directly visible 2214 
nautical miles in clear weather, with 
the observer’s eye 15 feet above the 
sea. Under certain conditions, the 
reflection of the light in the sky will 
be visible at a greater distance. The 
present first order fixed white light in 
the northerly tower will be continued 
until further notice. 


New Orleans street-car conductors 
have achampion in a Northern woman, 





THE SUBMARINE TORPEDO Boat 


pleted to Tremont and Boylston 
streets September 1, 1897, and to 
Park street September 30. The total 
length of the 13 sections is 8,958 feet. 
The time set for completion of the 
whole subway is September 1, 1898. 
The estimated cost is $5,000,000. 


It is reported that the third-rail 
electric system from Hartford to Bris- 
tol, Ct., will be in operation on the 
New York & New England Railroad 
by June 1. 





Notice has been given by the United 
States Lighthouse Board that on 
June 1 the first order fixed white light 
in the southerly tower of the High- 
lands at Navesink, entrance to New 
York Harbor, will be permanently 
discontinued. There will be estab- 
lished in the tower, in place of the 
discontinued light, au electric light 
showing a white flash of about one- 


** HOLLAND,” OPERATED BY ELECTRICITY. 


who entered a car,and kicking off 
her muddy goloshes, placed them be- 
side her feet. ‘To her great surprise, 
says a daily contemporary, the con- 
ductor produced a newspaper, and 
with the air of a gallant gentleman 
asked that he be permitted to wrap 
up the overshoes for her. He made 
a neat package, and now she says 
that New Orleans street-car conduct- 
ors are the most polite she has ever 
met. 





Christopher Bolte was the driver 
of a New York cross-town car, and on 
December 10, 1895, he was run into 
by a Third avenue cable car at Ninth 
street. He was injured about the 
head and back and received a lesion 
of the brain, which caused paralysis 
of the leftside. After a six-day trial 
before Justice Dugro in the Supreme 
Court, he has recovered a verdict for 
$11,675 damages, 
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THE SUBMARINE TORPEDO BOAT 
‘* HOLLAND.”’ 


ELECTRICAL FEATURES OF THE NEW- 
EST ENGINE OF WAR. 


The general public is by this time 
tolerably familiar with the submarine 
boat recently completed and launched 
at the Nixon shipyard at Elizabeth- 
port, N. J. The boat was built from 
the designs of the J. P. Holland 
Submarine Torpedo Boat Company 
under a contract with the United 
States Government, and the Navy De- 
partment has carefully watched the 
developing experiments which have 
resulted in the construction of what 
appears to be a successful submarine 
craft. The details of her construction 
have been skilfully concealed from 
prying eyes, and the exact interior ar- 
rangement is known only to those 
who have been concerned with her 
building. The ELectricaL REviEw, 
however, has been able to secure for 
its readers the following facts regard- 
ing the electrical equipment of the 
** Holland.” 

The boat is about 56 feet long, and, 
as will be observed from the accom- 
panying illustration, resembles a cigar 
in shape. The boat is propelled by a 
single screw, and the means adopted 
for controlling her direction and speed 
when under water are at once simple, 
ingenious and effective. The ‘* Hol- 
land’s” armament consists of an 18- 
inch torpedo expulsivn tube opening 
at the bow of the boat. Three auto- 
mobile torpedoes are carried aboard. 
There is also an eight-inch aerial 
torpedo gun which will throw an 80- 
pound dynamite shell over a mile and 
one-half. Pointing aft is a submarine 
gun capable of discharging an 80- 
pound dynamite shell 800 yards under 
water with a high velocity. These 
guns are all operated by compressed 
air. There is room on the boat for 
20 dynamite shells. A crew of five 
men is required to operate the ‘* Hol- 
land,’ and her chief value, it is ex- 
pected, will consist in her ability to 
discharge her guns while submerged. 
The normal speed of the *‘ Holland” 
is nine knots an hour for six hours, 
with an expenditure of 50 horse- 
power, although on spurts the speed 
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can be increased to 12 knots for short 
periods of time. 

So far no successful plan for run- 
ning a submarine boat by any other 
means than the electric current has 
been successfully employed. The 
compactness and effectiveness of the 
storage battery system installed on 
the ‘‘ Holland” may be understood 
when it is stated that to store enough 
air to operate such a boat would re- 
quire apparatus weighing at least six 
times as much. _ Besides this the 
pneumatic system involves numerous 
mechanical difficulties and a much 
lower efficiency. The electrical equip- 
ment of the *‘ Holland ” is chiefly re- 
markable for the amount of power 
developed from the apparatus con- 
tained in a limited space. Every- 
thing concerning the operation of the 
boat has been refined to a minimum, 
and this is especially true of the 
electrical devices. 

Current for the operation of the 
boat is supplied from a storage bat- 
tery composed of 60 special-type 
chloride accumulators manufactured 
by the Electric Storage Battery Com- 
pany, of Philadelphia. ‘These cells 
are built solidly into one compart- 
ment 14 feet long, 6 feet wide and 30 
inches high. The weight is so dis- 
tributed that the batteries are held 
firmly in any position and can not 
be thrown out of alignment or 
crushed by their own weight. The 
storage battery compartment is 
located about the center of the boat 
and is bounded on each side and 
below by compartments containing 
water ballast, and is covered with 
a deck. 

The total battery weight is 45,000 
pounds, and the cells are capable of 
discharging 300 amperes per hour 
for six hours, On spurts of speed 
lasting for about half an hour the 
discharge rate may be increased to 
1,000 amperes per hour. ‘The bat- 
tery cells are constructed of steel, 
lined both inside and outside with 
lead. The plates are secured in the 
cells against any possible motion, and 
the cells are firmly secured in the 
battery compartment. The cells are 
constructed in such a manner that 
the boat can roll or pitch 25 degrees 
without spilling the electrolyte. 

The batteries are charged by means 
of a gasoline engine and dynamo set. 
Charging is done only when the boat 
is on the surface of the water. An 
arrangement of special gearing per- 
mits the 50-horse-power Otto engine 
to run the dynamo or to turn the pro- 
peller shaft in case of emergency. If 
the boat were running on the surface, 
the gasoline engine is capable of 
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operating it for 1,000 miles at eight 
knots an hour with the amount of 
fuelcarried. The dynamo isa special 
machine, constructed by the Electro- 
Dynamic Company, of Philadelphia, 
and has twocom mutators and adouble- 
wound armature. The normal capac- 
ity of the machine is 50 horse-power. 
Its weight is 3,500 pounds and the 
armature speed is 800 revolutions per 
minute. The dynamo is capable of 
being overloaded to 150 horse-power 
for two hours at a stretch without an 
excessive rise of temperature. 

The other electrical apparatus on 
the ‘‘Holland” consists of a 10- 
horse-power motor used for running 
a seven-horse-power Ingersoll & Sar- 
geut air compressor which is capable 
of supplying to the storage reservoirs 
30 cubic feet of air at 2,000 pounds 
pressure. This motor is also used to 
operate a bilge pump. A one-half- 
horse-power motor is used to ventilate 
the boat while submerged, by forcing 
the foul air out into the water, its 
place being taken by fresh air from 
the reservoirs. Another one-half- 
horse-power motor is used to ventilate 
the storage battery compartment by 
means of a suction blower for carry- 
ing off the battery fumes during 
charging. 

a 
Edison Ore-Separating Process at 
the Electrical Exhibition. 


A great deal of public interest 
attaches to the work which Mr. 
Edison has been doing for some years 
past in magnetic ore separation, and 
the general curiosity on the sub- 
ject will be satisfied at the approach- 
ing exhibition, where Mr. Edison 
will actually exhibit a model built 
for him by Mr. Sigmund Bergmann, 
which illustrates admirably the 
fundamental principles of the proc- 
ess. This model will be kept run- 
ning by a small motor, and the iron 
will be continuously separated from 
the crushed rock in full view. Mr. 
W. S. Mallory, the manager of Mr. 
Kdison’s mining works, is sending 
to the exhibition samples of crushed 
rock in its various stages, as well as 
samples of the separated ore and of 
the briquettes which are sent to the 
furnace. He is supplementing this 
by some four or five-ton masses of 
rock, which Mr. Edison takes bodily 
out of the hillside by means of huge 
excavators, the 
dition of these ponderous masses will 
be shown tested by magnets. 
Around the exhibit will be placed 
photographs illustrative of the scenes 
at the and the 
whole will constitute one of the most 
instructive demonstrations possible. 


and magnetic con- 


and 


mines themselves, 


French Circuit Breakers. 

At a meeting of the Société Inter- 
nationale des Electricians, held at 
Paris, France, on March 2, our Lon- 
don namesake reports that M. Janet 
presented, in the nameof M. Bouchet, 
various interrupters and circuit 
breakers based on a new mode of 
breakage. In a box made of insu- 
lating material are arranged two cavi- 
ties separated by an insulating parti- 
tion ; they are filled with mercury up 
to a certain height; if a plunger is 
inserted into each cavity, the mercury 
rises, fows over the insulating parti- 
tion and closes the circuit. In the 
same way, in withdrawing the plung- 
ers, the mercury separates, returns 
into each cavity and cuts the circuit. 
It might be feared that the mercury, 
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A FRenca Crrcuit BREAKER. 


bringing impurities with it, would 
leave a trail behind it, but experience 
has shown that after a long period of 
working—1,000 breaks, for instance 
—the traces left behind by the mer- 
cury were not sufficient to close the 
circuit. 

On the basis of the above principle 
the inventor has constructed various 
models of interrupters. It is only 
necessary to put a lid on the box of 
insulating material ; in the center is 
a lever for working the plungers. 
This lid has on its sides two metal rods 
connected with external terminals. 
The mercury, as it rises, touches these 
rods and closes the circuit ; we there- 
fore get closing and breaking at three 
points. 

M. Barbarat has arranged an inter- 
rupter (shown in the illustration here- 
with) with three plungers, a, «a, a, 
for high tensions, and with two insu- 
lating partitions, , 6. Thisapparatus 
has been tried withalternatingcurrents 
at 12 amperes and 3,000 volts on the 
sector of the Champs Elysées. Mag- 
netic circuit breakers have also been 
constructed with this mode of break- 
ing. For this purpose a rod of iron is 
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connected with the dippers, and is dis. 
placed within a solenoid traversed by 
the current. ‘The mechanism ig ay. 
ranged so that the action of the 
electro-magnet on the armature jg 
balanced at the beginning by the 
weight. As soon as the movement 
has begun, two springs, placed at the 
sides and immediately set free, cop. 
tinue it and raise the rod so as to 
bring about the breaking. 

Various other instruments have 
been constructed, in particular an in- 
terrupting circuit breaker and mini- 
mum circuit breaker. ‘I'wo electro. 
magnets have also been arranged one 
above the other; one to make and 
one to break the circuit. Thus the 
interrupter can be worked from 4 
distance. M. Janet has worked ip 
this manner the interrupter of a cir- 
cuit of 100 lamps. 


Wireless Telegraphy Discussed by 
the New York Electrical Society. 


A meeting of the New York Elec. 
trical Society was held Wednesday 
evening, March 30. Dr. Michael I. 
Pupin, the president, uccupied the 
chair. : 

Mr. Frank E. Knight read a 
paper on ‘* The Influence of Electric 
Railroads on Population and Land 
Values in Cities.” 

On behalf of Mr. John Dennis, Jr., 
the inventor of the fluorometer, Mr. 
W. J. Clarke described the operation 
of that instrument as a surgical ad- 
junct of the X ray, and read a paper 
prepared by the inventor claiming 
that the instrument was the only one 
capable of exactly locating any foreign 
substance after the X ray had indi- 
cated its whereabouts. 

Dr. Pupin was of the opinion that 
the necessity of the surgeon cutting in 
a ‘bee line” to the bullet or other 
foreign substance in one’s body did 
not exist, and therefore doubted the 
importance of the invention. There 
were always veins and arteries, etc., 
to be avoided by the skilled surgeon. 

After this paper, Mr. W. J. Clarke 
gave a practical demonstration of the 
Marconi system of wireless telegraphy 
by means of his own improved appa- 
ratus, and spoke at some length of 
the Marconi experiments and his own. 
The experiments were quite success- 
ful, the signals being transmitted 
across the room and easily heard by all. 
Quite an animated discussion followed 
and it developed that as yet no 
tests had been made with a view to 
selective signaling to several receivers. 
It was brought out that experiments 
with a system of telephones were being 
made, but the results were not yet 
ready for publication. Some amuse- 
ment was created by the receiver click- 
ing, as if it had received a message, 
while Mr. Mailloux was speaking, 
though the transmitter was idle. 

The opinion was expressed that a 
honse with a tin roof would interfere 
with the transmission of these mes- 
sages. 

A vote of thanks was tendered to 
the authors of the evening’s interest- 
ing presentations, 
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April 6, 1 898 


The Annual Report of the Amer- 
ican Bell Telephone Company. 
At the annual meeting of the 

American Bell Telephone Company, 

which was held in Boston, March 29, 

the surviving the old 

hoard of directors were re-elected, and 

J. Malcolm Thomas B. 

Bailey were chosen to succeed William 

H. Forbes and Gardner G. Hubbard, 

deceased during the past year. 
President Hudson, in his address to 


members of 


Forbes and 


the stockholders, said : 


‘The output of the telephones and 
the increase in the number of exchange 
subscribers are unprecedented in the 
history of the business. The gain of 
exchange statious reported for the past 
two years equa ils the aggregate gain of 
the six years which preceded. The 
underground wire system is now in 
use in 130 of the exe thanges, and 282,- 
634 miles of exchange wire, or nearly 
50 per cent of the total mile: ige of the 
United States, are now carried on by 
means of underground conduits. 

‘The limitations of the use of 
underground lines as regards distances 
are quite obvious. It has been found 
that, with the best class of cables built 
for the purpose, trans smission can be 
accomplished by this means for dis- 
tances of only a few miles. So far, 
therefore, as the development of the 
art has gone, it is still impracticable 
to employ underground lines for what 
is known as toll or long-distance serv- 
ice. 

“During the year the long-distance 
company’s lines have been extended to 
reach Omaha in the West, Minneapo- 
lis to the North, and southerly to 
Petersburg and Norfolk. There were 
in operation on January 1. 1898, 
8,778 miles of pole line and cable, and 
116,116 miles of wire, connecting 238 
offices, a gain during the year of 1,433 
miles of pole line and cable, 8,706 
miles of wire and 55 offices. 

‘The number of exchange stations 
operated under the licenses of this 
company is 384,230. This equals. 
within a few thousand, the aggregate 
number of exchange stations in all of 
continental Europe. Next to our own 
country comes the German Empire, 
with 122,352 exchange stations (1896), 
and next Great Britain, with 85,316. 
In the United States conversation is 
now had by subscribers over distances 
of 1,800 miles, which is twice the 
length of line anywhere else employed 
for telephonic use. 

“The new construction completed in 
1897 by companies with which we have 
contract relations amounted to $8,712,- 
914. Of this sum $4,865,317 was 
expended upon exchange construction 
and equipment, and $3,847,596 upon 
toll lines. In addition to the above, 
$1,484,332 was invested in real estate 
to be used for company and exchange 
purposes. 

‘The entire expenditure for con- 
struction, including real estate, to the 
close of 1897, has been $97,946,102. 

“The long-distance company had 
invested up to December 31, 1897, in 
line construction, franchises, equip- 
ment and supplies, $13,888,752. The 
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company shows an increase in gross 
-arnings in 1897 over 1896 of 16, per 
cent,the amount for 1897, gross, being 
$1,879,294.” 
Treasurer W. R. Driver, who was 
unanimously re-elected, submitted the 
following ledger balances for Decem- 
ber 31, 1897: 









DEBTORS. 
Pinna vcnvsddencann wonssvas $1,772 596 55 
Real estate. .. C00 eSCCegEsEeTooesooe 1,052.695 92 
Stocks and bonds peveeseeeses see. 52,827,205 59 
er chi ° 18,319 68 
Bills and qonvente receivable... 8,275,059 70 
Cash and deposits. ........ccccecsevess 1,833,964 11 
$60,779,841 55 
CREDITORS 

Cc apital stock eae» te naneeKen 25,886,300 
premium account.... .... 6,119.5%2 00 
Debenture bonds, 1888...............++. 2 000,009 00 
Bills and accounts payable*............ 1,216,380 89 
Patent —— (profit and loss)........ 12,399,047 16 
PURGES OEE BEEB.cc00000. 200 coccccccccse 6,551.45! 94 
ere 4,025,628 29 
Ber PUS. 2.0.00... veces sccccvccvccsce-ce - 2,590,521 27 


$60,779,841 55 
Wituram R. Driver, Treasurer. 

Boston, March 29, 1898. 

*Of this amount $1,164,833.50 is for the dividends 
payable January 15, 1898, to stockholders of record 
December 31, 1897. 

The following 
ment of earnings 
also submitted : 


comparative state- 
and expenses was 








EARNINGS. 
1896. 1897. 
Rental of instruments. $1. ry $78 08 $1,597,959 36 
Dividends.............-+ 6.307 00 3,085 379 00 
Commission from extra 

territorial lines........ 182,265 32 211,507 21 
Commission from tele- 

—, ee 34,046 88 33.174 82 
Real esta £0,864 38 84,709 85 
Interest... .. 171,355 23 117.071 93 
Miscellaneous.........-- 4.107 41 1,043 25 


“$4,327.324 25 $5, 130.844 92 


EXPENSES. 
Expenses of operation. . fat 052 31 $509,314 02 
Legal expenses.... ...... 0.744 > 136.333 49 
Real estate .......... «+++ 41,560 7 


Interest and taxes. ‘ 273 961 92 

Miscellaneous.......... ee, 
$943.743 81 

Net earnings. ...,......-%3.383,580 44 








$981.170 19 
$4.169,674 73 
Surplus account Decem- 


ber Sl, 1606......0...0000% $2,151,011 61 
Net earnings, 1897...... 4,169.674 73 


Regular dividends. 1897. $2,939.904 00 
Extra dividends, 1897.. 743,044 50 
Reserve for deprecia- 

tion of insts.......... 47,216 57 


$6,320,686 34 


3,730,165 07 


Surplus account Decem- 


ber 81, 1897 .......+++. $2,590,521 27 


The American Telephone and Tele- 
graph Company (long-distance) files 
the following statement with the 
commissioner of corporations, Boston, 


February 28, 1898 : 
ASSETS. 
IE i ciccccinctwenes. eesectnewres+s $83,637 
Cash debts receivable. ............+.-.-++ 1,180,710 
Equipment, etc.........ceeeeeeerseeeerers 13,865,665 
Miscellaneous.........++ + aoenonaesiae antaanas 
sv ccvdecceecctcses eo scwot<codvenes $23, 684,998 998 
LIABILITIES. 
Capital stook..........cccccccccccecescosoces $20.000,000 
ick sevbesesscivedvsedens sesswes's .. 2,223,203 
Reserves... ce (DUNN ESaROONReereees 522,053 
Profit and SS EEE ERTS 939,742 
eR oe ORO rey rae eae $23,684,998 


The Electrolytic Marine Salts Com- 
pany, of Boston, Mass., and North 


Lubec, Me., claim to be recovering 
gold from sea water ata profit. ‘‘ The 
secret process” by means of which 


this Klondike is operated consists in 
mingling a flow of sea water with 
chemicals and treating it electrically. 
Then the descriptive circular goes on 
to tell how stock in the company may 
be secured. Why do such concerns 
always select a New England town 
for their financial operations’ We 
thought Pennock, the primary bat- 
tery man, had worked that territory 
to the limit. 


CENTRAL POWER PLANT ON BOARD 
SHIP VERSUS DISTRIBUTION 


OF POWER. 
READ BEFORE THE AMERICAN SOCI- 
ETY OF NAVAL ENGINEERS BY 


PROF. WM. 8. ALDRICH. 


There are certain inherent advan- 
tages in centralizing the generation 
of power for any given purpose. In 
almost all cases the original sourees 
of power for the purposes under con- 
sideration are the steam engine and 
boiler plants. Inu all cases of the use 
of steam it has been long known, and 
practiced as well in its generation as 
inits utilization, that greater economy 
is to be effected by a centrally located 
plant. However, when it relates to 
the transmission and distribution of 
power from such central steam plant, 
we are at once confronted with the 
claims of three principal rivals; 
namely, compressed air, water press- 
ure, electricity. In particular, on 
board ship we believe there will be re- 
duced cost of installation, increased 
economy of operation, fewer men re- 
quired in operation and management, 
if all the power required for the 
several auxiliaries should be developed 
in a single power plant. The same 
principle has been fully worked out in 
the mechanical equipment of modern 
office buildings, hospitals and other 
public institutions, department stores 
and isolated plants. 

Only one working fluid is actually 
required for all cases of power dis- 
tribution. If we are permitted for a 
moment to speak of electricity after 
the manner of the old school and to 
consider it as a working fluid, then it 
is quite clear that all of the auxiliary 
machinery on board a naval vessel 
may be operated by any one of the 
working fluids—steam direct from 
the boilers, compressed air, water 
pressure or electricity. Moreover, 
only one working fluid is actually 
required. 

All the various operations now car- 
ried on by so-called ‘‘ mixed systems” 
of power distribution on board ship 
can be effectively reproduced and 
satisfactorily performed by suitable 
motors and mechanisms driven by 
any one of the working fluids above 
noted. Primarily, of course, all 
power for such distribution is to be 
derived from steam engines. There- 
fore the efficiencies of transformation 
of energy in each of the above cases 
should not be left out of considera- 
tion. It is not our present purpose 
to enter the discussion respecting 
such efficiencies of transformation in- 


volved in converting steam-power 
into compressed air, water pressure or 
electricity. 


For all the purposes, therefore, for 
which power may be required on 
— ship it may be developed: 

In a centrally located plant. 
T his should, of course, be as near the 
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battery of boilers and main engines 
as possible, placed in the same or 
adjoining water-tight compartments, 
and all below the prot«ctive deck. 

2. At points where the power is to 
be utilized. In this case several 
power-generating plants require to be 
located in different parts of the ship, 
being most suitably installed at or 
near the centers of distribution. In 
this case, however, it must be re- 
membered that steam from the boilers 
is the original source of energy for the 
distributive development of power. 
All prime movers for any system of 
power generation on board ship are, 
and will continue for a while to be, of 
the various types of simple and com- 
pound steam engines. 

(To be concluded.) 
a 
The Philadelphia Electrical Expo- 
sition. 

The Philadelphia Electrical Expo- 
sition Company will give an electrical 
exhibition ‘in its building, 818 and 820 
Chestnut street, Philadelphia, begin- 
ning June 6, 1898, and continuing for 
one month. 

The exhibition building is in the 
heart of the city, js a large and com- 
modious structure fronting on Chest- 
nut street, the principal retail thor- 
oughfare, and at least 150,000 people 
pass the doors daily. 

Various novelties of an electrical 
character will add to the general at- 
traction of the exhibition, and it is 
said to be the intention of many of 
the prominent exhibitors at the New 
York exhibition to be held in May. to 
send their exhibits to the Philadelphia 
exhibition. Especial attention will be 
given to recent electrical inventions, 
and to the exhibits of distinguished 
inventors, when of an attractive char- 
acter. Prof. Wm. D. Marks is the 
director of the exposition. 

_— 
Edison Manufacturing Company’s 
New Store. 


Mr. Thomas A. Edison, proprietor 
of the Edison Manufacturing Com- 
pany, has leased the entire corner 
store and basement of the St. James 
Building, Broadway and ‘Twenty- 
sixth street, New York city, these 
premises having a total area of 
upwards of 8,000 square feet. 

These premises are to be used as 
show-rooms, which many of Mr. 
Edison’s inventions will be on ex- 
hibition, including the new Edison 
phonographs, the Edison projecto- 
scope, the Edison X-ray apparatus, 
electro-cautery transformers, com- 
bination adaptors for medical work, 
electrical centrifuge for urinal analy- 
sis, fan motors for battery and 110- 
volt direct current and the Edison 
Lalande batteries. ‘lhe new store 
was opened to the public last Satur- 
day evening. 
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SPEED GOVERNIIENT IN WATER- 
POWER PLANTS. 


READ BEFORE THE FRANKLIN INSTI- 
TUTE, PHILADELPHIA, DECEMBER 
14, 1897, BY MARK A. REPLOGLE. 


No problem in hydrodynamics has 
created so much interest in the past 
few years as the government of water- 
powers. When it had been demon- 
strated that power could be success- 
fully transmitted to great distances 
by the use of electric currents, the 
economist very naturally conceived 
the idea of harnessing available water- 
falls. It was well known that turbine 
water-wheels could be constructed that 
would furnish to a dynamo an effi- 
ciency of 75 per cent, or more, of the 
energy represented by the fall or 
head. The conservative engineer 
and the investor, however, were 
much concerned about the _possi- 
bilities of regulation or govern- 
ment, and much diversity of opinion 
has been expressed by thoughtful and 
earnest engineers regarding it. 
Specialists have spent much labor in 
experimenting and developing appa- 
ratus to govern power plants. It has 
been demonstrated that water-power 
plants can be successfully governed. 
But the various degrees of regulation, 
ranging from indifferent speeds up to 
good engine practice, even with the 
same apparatus when used in different 
water-powers, prove that there are 
some underlying principles that must 
be adhered to if successful regulation 
is to be obtained by calculation or 
intelligent reasoning, and it is for the 
purpose of discussing some of these 
principles that this paper has been 
prepared. 

Very little literature can be found 
that treats on the government of 
water-powers in a scientific manner, 
and what is extant shows that the 
German, Swiss and French engineers 
had spent much thought and labor 
on thig subject years before the prob- 
lem became an important one in 
America. Space forbids any com- 
ments on their experiments or prac- 
tice, except to say that, until within 
a very few years, they were far in 
advance of our own hydraulic engi- 
neers in this particular part of power- 
plant construction. 

Regarding the early work in this 
line, nothing better can be said than 
to quote the ** Encyclopedia Britan- 
nica,” which says: ‘*'The science of 
hydrodynamics was cultivated with 
less success among the ancients than 
any other branch of mechanical philos- 
ophy. If we except a few proposi- 
tions on the pressure and equilibrium 
of liquids, hydrodynamics must be 
regarded as a modern science which 
owes its existence and improvement 
to those great men who adorned the 
seventeenthand eighteenth centuries.” 
During the early part of the nine- 
teenth century rapid advances were 
made by Europeans in methods of 
getting power from gravity by the 
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use of the agent water. The interest 
awakened by the success attained, as 
well as the necessity of good govern- 
ment in localities where steam power 
was expensive, no doubt had much to 
do toward an early development 
of governing apparatus in the 
European countries. In America, 
steam-power has been so cheap 
as almost to supersede water-pow- 
er in some localities, and where 
steady power was a necessity it was 
almost invariably furnished by steam 
engines, water-power being used only 
where little or no government was re- 
quired. Hence the American manu- 
facturer was fairly satisfied with a de- 
vice that would slowly move his 
wheel-gates when too great a change 
was perceptible in the speed of his 
plant. Such device was called a gov- 
ernor until the electrical engineer of 
recent years discovered that his ma- 
chinery was safer if he ignored en- 


demonstration of the evil effects of 
inertia and momentum in governing 
can be given than the experience at 
the power plant of the Fresno trans- 
mission. (Plate 1.) 

A feeder pipe about 3,800 feet long 
is used to carry the water from A, 
the outlet of a reservoir on a moun- 
tain top, to D, the power-house on 
the San Joaquin River. The fall 
or head in this case is 1,410 
feet, and the pipe is amply heavy 
for all the ordinary strains that 
come in the manipulation of the 
power. Before the plant was ready 
for actual operation, through some 
accident, a valve at D was opened, 
allowing a four-inch stream of water 
to escape ; the pressure gauge, which 
ordinarily showed 610 pounds to the 
square inch, dropped to 350. The 
valve at D was almost immediately 
closed by the attendant when the 
pressure-garge pointer ran up to its 





Fig. 1.—SPEED GOVERNMEN’ 


tirely the so-called water-wheel gov- 
ernor. 

The late successes in long-distance 
transmission make _ water - powers 
more valuable than they have been 
considered in the past, and the de- 
mands for reliable speed regulation 
are so urgent that there is a decided 
tendency on the part of engineers 
and investors to study the propo- 
sition more from a scientific point 
of view, laying bare, if possible. the 
principles that underlie it. ‘These 
principles, then, may be used for 
foundations from which to reason 
out a solution of the problem. ‘The 
doubts concerning the satisfactory 
government of water-power have often 
caused capital to be withheld where 
it otherwise might be earning hand- 
some dividends. It is very apparent 
that speed government in water- 
powers should be reduced to an exact 
science, if possible, and it is hoped 
that this paper will exert some bear- 
ing to that end. 

The following preliminary view of 
the proposition will disclose some of 
the difficulties that do not appear at 
first thought : First to be considered 
is the water. It is an inert material, 
incompressible, and having inertia, 
hence momentum, when in motion. 
It contains no power whatever, ex- 
cept that generated by gravity in giv- 
ing it motion, Perhaps no better 
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limit, 1,000 pounds to the square 
inch. Immediately following this 
was a great writhing in the pipe line, 
ending in a report at C about 700 
feet vertically above the power- 
house. The pressure gauge dropped 
to about 300, and the flood of water 
coming down the mountain side indi- 
cated that the pipe had burst at C. 
Further investigation showed that 
the pipe from A to B had collapsed 
or flattened. The logical conclusion 
is, that when the valve was opened 
at D the portion of the water column 
from B to D began moving. ‘That 
portion of the column from A to B 
lying in an almost horizontal plane 
did not have its inertia overcome 
quickly enough to follow, hence the 
column separated at B, causing a 
vacuum from B to C. When the 
valve at D was closed the water from 
1) to C came to a standstill, raising 
the pressure by its momentum to 


1,000 pounds per square inch, 
showing proof that the engineers 
had calculated correctly. By the 


time that the valve was closed at D 
the column A B had been acted upon 
by gravity for some seconds, thereby 
giving it time to acquire considerable 
velocity, hence momentum; therefore, 
when it reached the other column at 
( the concussion burst the pipe, show- 
ing at one bold stroke the effect of 
incompressibility aud momentum, 
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The collapse in the pipe from A to R 
was due of course to the water empty. 
ing faster at C than it could enter a 
A (the pipe line here being of much 
lighter steel). 

It can readily be seen that if goy. 
ernment in this plant were attempted 
by changing the flow in the pipe line, 
as is ordinarily done, it would haye 
been an impossibility, if the safety of 
the installation was a consideration, 
Hence the governing is done by shift. 
ing'a stream of water on or off the 
wheel as the power-demands require, 

It might be added incidentally that 
the stream from a nozzle one and 
three-eighths inches in diameter fur. 
nishes about 500 horse-power, algo 
that said stream can very quickly 
bore a hole through a granite rock or 
even a steel plate. It requires much 
care and ingenuity to handle this 
power plant, but it has been in actual 
operation for nearly two years, and jg 
an unqualified success. 

The inference to be drawn from 
the above experience is, that these 
evil effects appear in every power 
plant in a corresponding ratio to the 
length of pipes or closed flumes used 
to carry water to wheels. he injuri- 
ous effect on government is to change 
momentarily the pressure or head on 
the wheel when any movement of the 
wheel gate is made. The effect ig 
always the opposite from that re. 
quired to keep even speed. Hence 
there is a limit to the time allowable 
in the gate movement. 

The second factor to be considered 
is the water-wheel itself. It has a 
possible range of speed from zero to 
even faster than the spouting veloc- 
ity due to the head, and it is un- 
like a steam engine in many respects. 
Its periphery must move at a velocity 
that is a proper ratio to the spout- 
ing velocity of the head, in order to 
gain the highest efficiency of power. 
The wheel also allows practically the 
same quantity of water to pass through 
it at any of its possible speeds. If 
any difference, it allows more water to 
pass through it at  underspeed 
than it does at overspeed. So 
it can be readily seen that an accu- 
rate gauging of the water that enters 
the wheel does not necessarily have 
anything to do with the speed. The 
speed of wheel is the result of quan- 
tity of water combined with pressure 
on one hand and load of work on the 
other. Therefore, any change in one 
of these three factors causes a change 
in the speed. 

If a wheel at the end of a Jong- 
closed pipe containing hundreds of 
tons of water were running at normal 
speed, carrying a certain load, its 
speed would remain constant if no 
changes were made in the conditions. 
If, however, the gates were slowly 
opened, its speed would be increased 
by the greater quantity of water enter- 
ing it. If, instead of this, a part of 
the load were dropped off, the speed 
in like manner would rise. If the 
gates were slowly closed the speed 
would soon begin to fall. But if the 
gates were rapidly closed the momen- 
tum of this column would cause a 
much greater pressure at the wheel- 








10. 14 


i to 
M pty- 
iter at 
much 


' gov. 
npted 
: line, 
have 
aty of 
ition, 
shift- 
T the 
juire, 
that 
> and 
r fur. 

also 
ickly 
ck or 
nuch 

this 
ctual 
nd is 


from 
these 
ower 
) the 
used 
juri- 
ange 
d on 
f the 
tig 
; Te 
ence 
rable 


ered 
as a 
0 to 
aloc- 
un- 
ects, 
city 
out: 
r to 
wer, 
the 
ugh 

If 
er to 
peed 
So 
ecu- 
ters 
1ave 
The 
lanl- 
sure 
the 
one 
nge 


yn g- 
3 of 
mal 
its 
no 
yns. 
wly 
sed 
ter- 
t of 
eed 
the 
eed 
the 
en- 
ea 
pel- 


April 6, 1895 


gate openings, and for an instant 
cause practically the same amount of 
water to enter the wheel at higher 
velocity. ‘Chis amount of water 
having higher velocity will contain 
more energy or power for the time 
being, and of course will impart 
more to the wheel, increasing 1ts 
speed slightly for a short time in- 
stead of immediately decreasing it, 
as would seem natural. This ten- 
dency for an increase in speed, added 
to the increase already caused by a part 
of the load being dropped, will make 
it necessary for a greater amount of 
work to be done by a governor than 
would be proper after the momentum 
effects in the pipe had subsided. It 
can also clearly be seen that, if the 
gates are opered again quickly, the 
velocity of the water entering the 
wheel will be decreased until the 
whole column acquires an increased 
motion; hence the power applied 
will be diminished for a time instead 
of increased. ‘These momentary and 
opposite effects make water govern- 
ment a harder problem to solve than 
the government of steam. 

Third, water-wheel gates, as com- 
pared with steam valves, are heavy 
and unwieldy. They must also be 
moved through water, which is much 
denser than steam, hence can not 
be moved with the same facility. 
They require much more power 
for their movement. Sometimes 
the designer of a water-power plant 
does not place importance enough 
on the government of the wheels to 
make substantial gate rigging. The 
gate shafts may be too light, showing 
torsion when operating, or there may 
be a train of cog gears that allows 
much lost motion. ‘The gates may 
beso designed that the water pressure 
gives them an unbalanced condition, 
requiring much pressure to be neu- 
tralized before it is possible to move 
them inareliable manner. Turbine 
wheel gates built in this country often 
weigh several thousand pounds each, 
and sometimes must be moved several 
feet through water in being opened. 
Often it is necessary to add weight 
equal to their own weight as a counter- 
balance. The power required to 
overcome the inertia of and move this 
great mass often reaches many thou- 
sands of foot-pounds. It can readily be 
seen that to govern such gates with 
precision and accuracy requires a 
combination of both delicate and 
powerful machinery. Also, when it 
is considered that it is possible to 
make the full change of an electric 
load in the fraction of a second and 
impossible for gravity to meet the 
power demands short of a number of 
seconds, it is plain that to govern a 
water-power plant successfully is a 
matter of more moment than would 
seem at long range. It must also be 
borne in mind that the change of load 
must occur and the speed must be 
impaired before it is possible for 
4 governor to operate at all. 

(To be continued.) 


ae 
The Central Union Telephone Com- 


pany is constructing a metallic circuit 
a Logansport and Monticello, 
nd, 
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TELEPHONE NEWS AN 
COMMENT. 


The Mexican Telephone and Tele- 
graph Company has declared a regular 
quarterly dividend of two and one- 
half per cent, payable April 13. 





The Keystone Telephone Company 
has about completed a deal with the 
Jeannette, Pa., Board of Trade, and a 
plant is to be located in that place. 
The town has raised $10,000 and will 
donate two acres of ground to the 
firm. 





Mr. Thomas B. Doolittle, one of 
the pioneer telephone men, is a New 
York visitor for a few weeks and 
makes his headquarters at the Hotel 
Normandie. Mr. Doolittle early 
realized the importance of the tele- 
phone and has been a consistent 


EMERGENCY SWITCHBOARD CON- 
STRUCTION. 





BY GEORGE H. DRAPER, 





Hasty temporary switchboard and 
regulating-room construction for a 
large central station has probably 
never been equaled, as was evidenced 
at the plant of the local electric light- 
ing station at Washington, D. C., a 
few months ago. 

One Friday morning, at 2 o’clock 
A. M., the entire switchboard and the 
regulating-room of the United States 
Electric Lighting Company, at the 
above-named city, was completely 
wiped out by fire, and on the follow- 
ing Monday the station was again in 
practical operation. As the superin- 
tendent of this station put it, ‘the 
entire lighting station’s heart was 
out.” All electric lighting of the 
city was out with the exception of a 
few arc lamps, and every cable con- 
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EMERGENCY SWITCHBOARD CONSTRUCTION. 


worker in this interesting field since 
the year 1877, and therefore is “‘ of 
voting age ” as a telephone industrian. 





Mayor Patterson has signed an 
amended ordinance permitting the 
Pennsylvania Telephone Company to 
bury its wires in conduits within the 
city of Harrisburg, Pa. It is stated 
that the company will begin work in 
a very few days and will lay conduits 
in alleys wherever possible and along 
the edge of the curbing. The con- 
duits will radiate from the company’s 
proposed new building, at Walnut 
street and Court alley. 





The Rocky Mountain Bell Tele- 
phone Company, with headquarters 
at Salt Lake, Utah, has let a contract 
for 4,000 telephone poles for the con- 
struction of a line between Missoula, 
Mont., and Mullan, Ida., which, 
when completed, about July 1 next, 
will give telephonic connection on 
the east from Livingston, Mont., to 
the Pacific coast. Wire has been 
contracted for, and the work on the 
connecting line will be begun in a 
month, 


nection from the station to the street 
mains was burned away, as well as 
the rheostats and instruments, ete. 
This condition demanded heroic 
action. Mr. Frederick Sargent, the 
electrical engineer, under whose super- 
vision the United States Electric 
Company’s new station is being con- 
structed, happened to arrive in town 
on the evening previous to the fire. 
He was immediately sent for, and 
before the fire was entirely subdued 
had under way the new temporary 
switchboard. 

First. hasty plans were sketched. 
Large three by one-inch copper rods 
for bus-bars were telegraphed for, 
but before their arrival some 50 or 
more feet of heavy copper bar was 
discovered in the loft of the station. 
It was so old that at first glance it 
looked like iron that had rusted, but 
Mr. Sargent, happening to scratch a 
portion of it with his pocket-knife, 
discovered the godsend. 

A wooden frame constructed of 
ordinary pine, about 10 feet high by 
22 feet long, was erected in a room 
made by tearing out the partition 
between the old station office and the 
dynamo winding-room and _ toilet- 
room. ‘The bus-bars were placed on 
the frame and held in position by 
home-made wooden brackets; the 
positive and negative bars being on 
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the front of the board while the neu- 
tral was placed upon the back. Some 
large cable was at hand which had 
been purchased for additional feeders. 
This was cut up in proper lengths 
and spliced to the burned ends of the 
mains coming into the station. Small 
wire from all the construction firms 
in town was purchased, as was a great 
amount from Baltimore. 

Rheostats, instruments, switches, 
etc., were sent for, but these did not 
arrive before the latter part of the 
week. Field wires wererun and half- 
burned rheostats were used as far as 
possible; cable ends spliced, lugs 
soldered onand the cables were bolted 
direct to the bus-rods without switches 
or fuses, and only in two or three 
cases were ammeters used. 

The greatest difficnlty was found 
in making the connections. The 
work of splicing cables was done so 
hurriedly, and many of them by inex- 
perienced hands, that this led to the 
mixing up of the cables. The result 
was the feeders lost their identity. 
The employés and extra hands were 
worked night and day, and were so 
tired out that testing was done some- 
what carelessly. Nothwithstanding 
all of these difficulties, on Sunday the 
dynamos were started and the system 
put into operation. It had not been 
running long before a very heavy 
ground was discovered. Attempts 
were made to burn it off, but it was 
found impossible. Testing each 
feeder was again resorted to and the 
result was that in making the hasty 
connections to the bus-rods the posi- 
tives and negatives of number one 
and number six feeders were inverted, 
and these two main feeders were 
working against the others. This 
remedied, and the system was in full 
operation. To be sure the voltage 
was high and could not be regulated 
with the few instruments at hand. 
The lights were brilliant for several 
days, to the great satisfaction of cus- 
tomers until they received their bills. 

Herewith is a diagram of this tem- 
porary pine-wood switchboard, from 
which was operated, without switches 
or fuses or one-half the complement 
of rheostats and instruments, the en- 
tire system of a large central lighting 
station. 

a _ 


Electrically Controlled Torpedoes. 
To THe Epiror oF EvecrricaL REVIEW : 

In your issue of March 23, page 
184, you say: Engineer officers of 
the army and torpedo experts of the 
navy are said to be experimenting 
with a new form of automobile sub- 
marine torpedo. 

Allow me respectfully to inform 
you, in the year 1882 I assisted the 
late Anthony Reckenzaun to con- 
struct a torpedo; it was operated by 
an electric motor, current for which 
was supplied from shore through 
wires trailing after the torpedo. 

Yours truly, 
Hy. ALBERT. 

Gainesville, Fla., March 26, 
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The interesting series of articles, 
entitled **Told In The 


which have been appearing 


Dynamo- 
Room,” 
biweekly inthe ELectricaL Revigw, 
have attracted a great deal of atten- 
comment from 
field 


instruct and 


favorable 


the 


tion and 


those in electrical whom 


they were designed to 


entertain. The article due to appear 


this week has, we regret, been crowded 


out. ‘The series will continue during 
the year. 


_some 


ELECTRICAL 


ELECTRICITY IN MODERN 
WARFARE. 

It has come to be pretty well under- 
stood, even by the layman, that many 
of the fine points of modern warfare, 
both on Jand and sea, depend for their 
ultimate success in practice on the 
electric current in one form or an- 
This f 


vividness in 


other. fact is brought to mind 


with the preparations 
which have been making for the past 
few weeks by the United States for a 
The 


daily press has kept the public in- 


possible conflict with Spain. 


formed of the tremendous emergency 


preparations outlined and accom- 


plished by the engineer corps of both 
arms of the service, which have re- 
sulted 


tically on a war footing. 


in placing the country prac- 


Leaving aside the technical mil- 
itarism of the subject, it will be inter- 
esting to glance hastily at the part 
played in these preparations by elec- 
trical engineers and manufacturers. 
In the first place the government 


during the past two weeks has pur- 


chased thousands of miles of sub- 
marine and underground cable and 
other kinds of wire. These con- 


ductors will be used for connecting 
and operating submarine mines and 
torpedoes, for establishing means of 
communication between the coast de- 
fense fortifications, and for feeders to 


supply current to the searchlights 
located at advantageous points along 


Nearly all 


manufacturing companies are work- 


the coast. the large wire 


ing their plants day and night, and 


the orders of many of their regular 
customers have been side-tracked on 


the patriotic understanding that the 


government’s needs at such a time 
must take precedence. One wire 


company has been ordered to manu- 
facture all the cable of a certain type 


it can turn out by a specified date 


months in the future. It is 
probable that such an order has never 
before been ‘placed. 

Possibly the most important elec- 
trical apparatus required by the en- 
charge the 


Our 


gineer corps having in 


coast defenses is the searchlight. 
navy is pretty thoroughly equipped 
with these valuable devices, although 


a considerable number have been re- 


quired for the craft recently pur- 
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chased by the Navy Department and 
rapidly transformed into picket and 
The 


regarded as the best, and sometimes 


dispatch boats. searchlight is 
the only defense against torpedo-boat 
uttacks. It is also highly esteemed 
as a means of signaling at night, and 
a battle-ship equipped with two 
searchlights can signal on a modified 
wig-wag system with perfect success. 
The value of the searchlight on coast 
fortifications is of a similar character. 
By its use the approach of a torpedo- 
boat or other hostile craft, or the 
approach of a landing party, may be 
detected. There is said to be but one 
manufacturing plant in the United 
States where searchlight mirror pro- 
jectors can be made and it is under- 
stood that this plant is running night 
and day to accumulate a stock of its 


The 


manufacturing 


product. electrical companies 
searchlights have also 
this con- 


received large orders. In 


nection, it is interesting to note that 
central stations located near the Long 
Island the 


Company in Brooklyn, have arranged 


coast, such as Edison 
to supply all the current required to 
operate searchlights on the fortifica- 
tions in their vicinity. 

Electricians familiar with setting 
submarine mines have 
The 
engineer officer in charge of the forti- 
New 
request for as 


The 


Company has fur- 


and connecting 


been in great demand. army 


fications in the vicinity cf 


Orleans has made a 
many experts as can be spared. 
Electric 


party of 


General 


nished 20 experts, which 


will be placed at the service of the 


government for torpedo work and 
connecting up searchlights. The 


Western Union and the Postal Tele- 


graph companies have formed two 
corps of expert telegraphers composed 
of 50 men each, equipped with pocket 
kits of tools. ‘These, it is understood, 
have also been 


of the 


placed at the service 
The submarine 
West Dry 


‘Tortugas has been finished and is now 


government. 


cable between Key and 


in use. 
Capt. Robert McCulloch, of St. 
Louis. has tendered the services of 


the confederate veteran camp, of 


A Mil- 


waukee electrician has perfected plans 


which he is the commander. 


for apparatus, by means of which the 
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X rays may be available for use op 
war vessels and in the field for the 
assistance of the surgeons who yill 
The 


bullet 


have the care of the wounded. 
well known ease with which 
ora splinter in a man’s body may be 
located by the X rays will render their 
use of great benefit. 

In the meantime the telephone 
companies along the coast have bee, 
making plans to assist the govern. 
ment in any way they can, and the 
Chicago ‘Telephone Company has ar. 
ranged to notify every one of. its 
18,000 subscribers within 20 minutes 
after the official declaration of war 
has been issued. What goes before 
is only a part of the important work 
the electrical industry and its engi- 
neers have performed in the prepara- 
tions for defense. There are many 
other schemes wh ch have been car- 
ried out that can not be made public, 
and all concerned are on the qui vive 


waiting for the word. 





It is well that President McKinley 


isa man of physical strength. Never 
in the history of this country, since 


the days of Lincoln, has it been so 
important that the President should 


possess ‘fa sound mind in a sound 


body.” Few can realize the strain, 


mental and physical, to which the 
duties of the past few weeks have 
subjected him. Whata serious thing 
it would have been had Mr. McKinley 
But no; 
laws of health 


under the tremendous 


down ! 
observes the 
bearing up 


broken wisely he 


and is 


pressure in a way that is the pride of 
every American and the astonishment 


of every other nation in the world. 





The annual report of the American 
Bell Telephone Company shows a 
very satisfactory increase in the busi- 
ness of the company. Since its 
organization in May, 1880, succeed- 
ing to the business of the Natioval 
Bell ‘Telephone Company, a wonder- 
ful growth is evident. In 1550 there 
were 28,316 miles of wire and 132,692 
telephones in use, and the dividends 
paid amounted to $178,5u0. Less 
than 18 years later, at the end of 
1397, the Bell company controls 
626,400 miles of wire, 919,121 tele- 
phones, and paid during 1897 divi- 
dends of $3,682,948, with a capital 
stock of $25,886,300. 
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Wall Street and the Electrical 
Stock Market. 


The week in the stock market 
opened with a demonstration against 
the bears which will long be remem- 
pered. ‘The short interest, which was 
very large, was badly ‘“‘ squeezed,” 
and prices advanced 5 or 10 points 
almost in as many minutes. It was the 
short interest bidding up prices on 
itself rather than really good buying 
which was responsivle for Monday’s 
skyrocket jump in values. During 
the balance of the week there was 
fair buying of various stocks by a 
certain clique which was supposed to 
have advance information that the 
Spanish difficulty would be settled 
amicably. ‘There was not much evi- 
dence that the strongest financial 
interests acquired very much stock 
during the week. For the most part 
the market was largely professional. 
On Friday the turn for the worse in 
the Spanish question, resulting from 
Sénor Sagasta’s reply to the American 
representations, was the cause of both 
liquidation and short selling, with a 
resultant break in prices. Necessarily 
everything now hangs upon the action 
of Congress in the matter. The best 
opinion in the Street favors a sharp 
break on the declaration of war, im- 
mediately after which will come a 
sharp rally caused by heavy buying 
from shrewd investors and strong 
institutions which have been waiting 
for precisely such an opportunity to 
acquire good stocks and bonds at low 
figures. 

General Electric was fairly active 
on Monday, 6,400 shares changing 
hands and the price touching 34. It 
sold at 3414 on Wednesday and de- 
clined to 3134 on Friday. The com- 
pany this week filed a statement of 
its condition on January 1 (its fiscal 
year ends January 31) with the 
Massachusetts Commissioner of Cor- 
porations. which shows that its assets 
were as follows: Real estate, $659,113; 
cash and debts receivable, $6,560,727; 
goods on hand and in process of 
manufacture, $3,896,872; patent 
rights, $8,000,000; debentures in the 
treasury, $2,000,000; miscellaneous 
securities, $10,774,398; balance (def- 
leit), $11,308,111; total, $43,199,223. 
This compares with a total of 
$47,607,428 for 1896. The difference 
18 due to the decrease of about 
$3,600,000 in cash and debts receiv- 
able, of $1,000,000 in miscellaneous 
securities and about $1,300,000 in the 
balance (deficit) in 1897 over 1896. 
The debentures in the treasury 
Increased nearly $1,500,000. The 
liabilities on January 1 last were: 
Capital stock, $34,712,000 against 
the same in !896, and debts and 
reserve, $8,487,223 against $12,895,- 
448 in 1896 


ELECTRICAL 


Western Union sold up to 88!4 on 
Monday, declining during the week 
to 84 at the close. The stock was 


quiet throughout. The collateral 
trust 5’s sold at 109. 
North American was dull and 


absolutely featureless, the quotation 
ranging from 5 to 534. 

Of American Telegraph and Cable 
less than 100 shares changed hands 
during the week, at 88 to 8¥. Edi- 
son Electric of New York stock sold 
at 120 to 124, the Ist 5’s at 109 and 
the consolidated 5’s at 114%. 

The instrument statement of the 
American Bell Telephone Company 
for the month ended March 20 shows 
gross output of 28,909; returned, 
15,437; net output, 13.172. Since 
December 20 the gross output aggre- 
gated 80,667 instruments, and net, 
42,099, making the total outstanding 
March 20, 961,220, an increase over 
the corresponding period in 1397 of 
164,973. 

The following dividends were de- 
clared during the week: Boston Elec- 
tric light, quarterly, $1.50, payable 
April 15; Central & South American 
Telegraph, quarterly, 14 per cent, 
payable April 6; New York & Penn- 
sylvania Telephone and Telegraph, 
1% per cent, payable April 15; Penn- 
sylvania Heat, Light and Power com- 
mon stock, 50 cents, and preferred 
stock, $1.55, both payable April 15. 

On the Boston Exchange, Bell Tele- 
phone, on sales of less than 800 shares, 
rose from 240 last Saturday to 255 on 
Wednesday, closing at 247 ex-divi- 
dend; Erie Telephone gained 4% 
points to 64% on Friday; General 
Electric preferred, after advancing 
2% to 34, declined to 3234, back to 
34, reacting on Friday to 32. A small 
amount of New England Telephone 
changed hands at 125 @ 12534. The 
latter company on Thursday filed a 
certificate with the Commissioner of 
Corporations of Massachusetts, an- 
nouncing an increase in its capital 
stock of $1,021,100, all paid in. 

Transactions in electrical stocks on 
the Philadelphia Exchange were 
barely nominal, Electric Storage 
Battery common selling within a 
range of 134 points, from 21 to 1954, 
while one sale of the preferred was 
noted at 2334. Pennsylvania Heat, 
Light and Power was not traded in. 

Wail Street, April 2. Ray. 





The Electrical Engineer Institute 
of Correspondence Instruction. 


As announced elsewhere in this 
issue of the ELECTRICAL REVIEW our 
esteemed contemporary,the Electrical 
Engineer, has established a corre- 
spondence institution for instruction 
in electrical engineering. The meth- 
ods of instruction and the require- 
ments for joining classes are fully set 
forth in a pamphlet to be had free on 
application. Our contemporary has 
the experience and the facilities 
which should insure the success of 
its new venture, to which we accord 
a hearty welcome. 
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Legal Matters. 


The Western Telephone Construc- 
tion Company, of Chicago, inform 
the ELEcTRICAL Review that the 
Firman patent, recently in litigation, 
does not, in any matter whatsoever, 
affect the multiple transfer system of 
the switchboard of their company. 


A bill of complaint has been filed 
in the United States Circuit Court 
ut Chicago by the Western Telephone 
Construction Company against the 
American Electric Telephone Com- 
pany asking that the defendants be 
restrained from infringing on a pat- 
ented appliance which is used in a 
telephone switchboard. 


Suit has been brought by the 
Thomson—Houston Electric Company 
against the Wagner Electric Manu- 
facturing Company under the self- 
starting alternating-current motor 
patent No. 430,328, dated June 17, 
1890. The bill alleges infringement 
of this patent and asks for injunction 
and damages. It is understood that 
the patent is directed against the 
Wagner _ self-starting single-phase 
power motor. 





General Electric Finances. 


The Boston News Bureau an- 
nounces that the (General Electric 
Company has since January 1 can- 
celed and burned $2,000,000 more of 
its debenture bonds, leaving the 
amount now outstanding slightly 
under $6,000,000, and that a plan is 
now being perfected under which the 
capital impairment and the accumu- 
lated dividends on the preferred stock 
will be equitably dealt with. Many 
plans have been suggested during the 
past two years, but there were legal 
objections to every one except the 
one which is now under consideration. 
Following the adoption of this plan 
General Electric common will be 
placed upon a dividend basis. It is 
possible that one share of new com- 
mon stock will be given for two shares 
of present General Electric stock, and 
that six per cent dividends will be 
paid upon the new common stock. 








OBITUARY. 

Edwin Knowles, 20 years old, died 
at his home in Brooklyn, N. Y., on 
April 3, as the result of injuries re- 
ceived in a bicycle accident. He was 
a son of Mr. E. R. Knowles, a well 
known electrical engineer. 





At the meeting of the New York 
Electrical Society, held on March 
30, 51 members were elected, 


PERSONAL. 

Prof. Alexander Graham Bell has 
been elected to the presidency of the 
National Geographic Society. 

Mr. E. Cate, of the L. E. Knott 
Apparatus Company, of Boston, is 
spending a few daysin the metropolis. 

Dr. Ph. Lenard, assistant professor 
of physics in the University of Heidel- 
berg, has been called to the chair of 
physics at KIEL. 

It is planned to secure a portrait of 
Lord Kelvin for the rooms of the 
Royal Society. Lord Kelvin was 
president of the Royal Society from 
1890 to 1895. 

Mr. Charles W. McDaniel, super- 
intendent of the Missouri & Kansas 
Telephone Company, Kansas City, 
Mo., was an eastern visitor last week 
and paid the ELECTRICAL REVIEW a 
welcome visit. Telephone interests 
in the West, Mr. McDaniel reports, 
are extending constantly. 

Col. F. C. Mason, superintendent 
of the Brooklyn, N. Y., Police Tele- 
graph Bureau, has tendered his serv- 
ices to Gen. Wesley Merritt in case 
war is declared against Spain. Colo- 
nel Mason is an expert Morse opera- 
tor, and will undoubtedly render val- 
uable aid to the government if occa- 
sion demands. 

Mr. H. C. Dodge, who has been 
identified with various telephone in- 
terests for many years, and who dur- 
ing the past year held the position of 
general manager of the American 
Electric Telephone Company, has 
severed his connection with that con- 
cern and accepted a similar position 
with the Western Telephone Con- 
struction Company. President Keelyn 
is to be congratulated on securing 
the services of the gentleman named, 
and Mr. Dodge, in his new field, will 
no doubt find ample scope for his 
ability in the telephone line. 

Mr. A. A. Carey, for many years 
with the Abendroth & Root Boiler 
Company, has accepted the position 
of manager of the Monarch Manufac- 
turing Company and has opened offices 
at 39 Cortlandt street, New York. 
Mr. Carey is an able and experienced 
engineer of wide acquaintance and his 
connection with the progressive Mon- 
arch Manufacturing Company can 
not fail to prove of mutual advantage. 
The ELecTRICAL REVIEW extends its 
congratulations to both parties over 
this alliance. The success of the 
engine-stop and speed-limit apparatus 
of the Monarch company has been 
phenomenal, and under Mr. Carey’s 
intelligent and energetic work it is 
certain to gain increased patronage 
and usefulness. 





218 


INSULATION AND CONDUCTION. 


READ BEFORE THE AMERICAN INSTI- 
TUTE OF ELECTRICAL ENGINEERS, 
NEW YORK, MARCH 23, 1898, BY 

. REGINALD A. FESSENDEN. 

(Continued from page 197.) 

This phenomenon is not known to 
take place in solids, but it is quite 
marked in gases, vapors and fluids. 

Until recently it was a question of 
no practical importance in electrical 
engineering, but with the high volt- 
ages now in use or contemplated it 
may give serious trouble, and ap- 
paratus must be designed to check 
this form of leakage. It was not so 
long ago that Ferranti’s 10,000 volts 
was looked upon as monstrous, but 
some experiments of the large com- 
panies, of which I have been in- 
formed, seem to show that 100,000 
volts may be quite practicable, even 
in quite unfavorable climates. With 
overhead wire the leakage will merely 
mean a loss of energy and the use of 
porcelain for all insulation, as any 
oxidizible material (used, for instance, 
to protect the primaries of trans- 
formers) would be speedily destroyed 
by the ozone. Where, however, oil 
is used in the transformers, the 
leakage may cause quite serious 
trouble, owing to the large surfaces 
and their proximity. In addition, as 
Prof. Elihu Thomson pointed out 
some years ago, with high potentials, 
impurities in the oil are apt to group 
themselves along the lines of highest 
slope of potential like the iron filings 
around a magnet, and if, as is gen- 
erally the case, the impurities have a 
higher specific inductive capacity 
than the oil, such a group is thus apt 
to form a bridge between two points 
of great difference in potential, hence 
causing an arc. In those convec- 
tion currents it is not, I believe, the 
very small particles which cause the 
trouble, because small bodies, when 
charged from a comparatively large 
and smooth one, are not repelled, but 
attracted; consequently, a small grain 
of dust after touching a highly 
charged flat conductor would remain 
close to it if there were no negatively 
charged particles near it to drag it 
away or no currents in the oil to wash 
it off. 

The relation between the size of 
the particle, the voltage and the 
radius of the charged conductor when 
the particle after touching the con- 
ductor is neither attracted nor re- 
pelled,can be obtained by the method 
of images, but the formula so derived 
is rather long and complicated and 
I have not had time to work out the 
numerical results. 

It is evident, however, from it, 


that for a convective current to take 
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place the radius of the particles carry- 
ing the discharge must be a quite 
appreciable fraction of the radius 
of the charged conductor. Conse- 
quently this form of leakage is due to 
the motion of a portion of the oil as 
a whole and not of its individual 
particles, and if we can break up 
mechanically these currents we can 
to a great extent stop the leakage 
from this cause. This may be done 
in three ways : 

1. By using oil of great viscosity, 
in which case, however, we lose the 
chief advantage of oil insulation; i. e., 
its ability to reinsulate quickly after 
a discharge. 

2. By putting pure dry cellulose in 
some form or other between the 
charged surfaces loosely, so that the 
oil can filter through it easily and 
any air escape readily, but sufficiently 
close to prevent any rapid flow. Pure 
cellulose has the great advantage that 
when well boiled in the oil it has 
approximately the same specific con- 
ductive capacity as the oil. No var- 
nish or shellac should be used in the 
oil for reasons given later. 

3. By dissolving a solid, non-disas- 
sociating substance in the oil in such 
excess that it crystallizes out at ordi- 
nary temperatures and forms with the 
oil a soft gelatinous mass, not fluid, 
but yet capable of allowing the oil to 
ooze through its substance. This has 
many of the disadvantages of one, 
but it has one advantage, in that the 
substance chosen may be one, like 
paraffine, having a large specific heat 
of liquefaction, and consequently an 
overload will not raise the tempera- 
ture of the oil above a fixed point 
till the paraffine is all melted. 

The effect of points in promoting 
convective discharges in air is well 
known. It is usually attributed to 
the great surface density of electricity 
which a point must take in order to 
make the potential all over the con- 
ductor the same,and hence, since the 
repulsive force varies as the square 
of its surface density, it is evident 
that there will be a great tendency 
for discharge from a point from this 
cause. But there is another and very 
important one; i. e., the fact that, as 
mentioned above, a particle can not 
take a charge and move away unless 
its radius is larger than a certain 
fraction of the radius of the curvature 
of the conductor at the point where 
it touches the latter; consequently, 
when the charged surface is a plane, 
only large aggregations of atoms can 
move away; these move slowly and 
carry small charges in proportion to 
their mass. But at points where the 
radius of curvature is very small, 
small particles can move away with 
great rapidity and with relatively 
large charges. Rounding off or flat- 
tening the charged surfaces thus acts 
in adouble way, by reducing the sur 
face density and by preventing all but 
large sized particles moving away. 

2. Conduction in Solids—It is not 
absolutely certain that all conduction 
is not by convection, but the terms 
are here used with their usual signifi- 
cation. In solids we do not know a 
yet exactly how the discharge is 
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handed on, but I have noted a very 
remarkable fact, which is quite sig- 
nificant and suggestive; i. e., that 
the conductivities of metals are pro- 
portional to the quantity 


v clasticity _- valency. The following 


density . 
ensl'Y table shows this. 
TABLE OF CALCULATED AND OB- 
SERVED RESISTIVITIES. 
R. 
Atom. ATOM. as R. 

METAL. VoL. Wr. Cale. Cato. Os- 
VD 
Silver..... 10.2 108 1 100 =: 100 
Copper... 7.1 63.3 2 126 106 
Gold...... 10.2 197 1 135 = «137 
Aluminum 195 27 3 152 159 
Magnesium 14 244 4 220 275 
_ es 9.4 65.5 4 300 352 
Cadmium.. 18. 112.2 4 456 450 
. 16 2 118 8 1030 878 
Thallium 17.3 204 6 1060 1190 
CO 18.2 207 8 1470 1305 
Iron.... 7.2 56 4ors 480 646 
Reryllinm.. 2 9 Unkn'’n 500r100_..... 


This fact was discovered by the 
writer in 1892,* as the result of sev- 
eral years’ tedious work in collecting 
physical data and combining them 
into formulas to see if any law could 
be found. Out of the hundreds of 
combinations tried, this and another 
one (really the same ultimately, but 
expressed in terms of other proper- 
ties) were the only ones which seemed 
hopeful. It was stated in the article 
referred to that this formula could 
not be quite correct. This was for 
the following reason: Silver, gold 
and aluminum should, as will be seen 
from the formula given below, have 
resistances proportional to the square 
roots of their densities multiplied by 
their valencies; i. e., in the ratio of 


4/ 10.6 4/19.26 : 4/2.65X3 
i. Bs 100 : 1386 : 150. 

Now at this time the best deter- 
minations of the resistance of alumi- 
num with which I was acquainted 
gave it as 193 to silver 100. With 
such a wide discrepancy, therefore, be- 
tween calculation and observation, 
i. e., 193 instead of 150, it did not 
seem probable that the high observed 
value could be modified by subsequent 
determinations so as to agree with the 
calculated one. It was, therefore,with 
considerable pleasure that I saw the 
recent determination of Messrs. Rich- 
ards and Thomson published last year 
in the Journal of the Franklin Insti- 
tute. Their results for aluminum, 
99.66 pure, were : 

Aluminum : Silver 163 : 100, 
and they expressed the opinion that 
the value for pure aluminum, when 
hard-drawn, would be 66 per cent of 
the conductivity of copper. ‘This re- 
sult is so close to the calculated result 
given in the paper referred to—i. e., 
; 17 : 27 = 100 : 159, 
though such a high conductivity for 
aluminum was considered beyond the 
bounds of probability at that time 
that I feel justified in considering 
that the formula given may be found 
fairly accurate when more exact de- 
terminations shall have been made. 

This formula throws a certain light 
on the nature of conductivity in solids, 
and why some solids are insulators. 
elasticity 





For the formula ¥ is the 


density 


e, July 22, 1892, 
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same as that for the velocity of soung 
in a body. Now, in the conveetiy, 
discharge, the electricity was handej 
on with the same velocity ag the 
with which the particles moved, |) 
fluids, as we shall see, the electricity 
is handed on with the velocity with 
which the ions move. In both cage 
the electricity travels along on the 
particles of matter. 
(To be continued.) 
-<- 
Paper Insulated Telephone Cabje; 
in Paris. 

At a recent meeting of the Société 
Internationale des Electriciens, 
Barbarat described the new under. 
ground cables with air insulation ep. 
ployed by the Telephone Adminis. 
tration of Paris. ‘These cables are 
insulated with paper, and the insula. 
tion is insured by injecting from 
time to time dry air under pressure, 
For this purpose the compressed air 
is supplied by the compressed gir 
company; it passes over chloride of 
calcium, and is sent into each cable 
by means of taps. This dried air re. 
moves every trace of dampness and 
insures the insulation. Sometime 
the operation can be facilitated by 
sending a workman to heat it on the 
spot. ‘These cables have been tried 
over long telephonic systems and 
have given good results. 

--- 


Engineering Endowments. 


Miss Helen Gould last week gave 
$10,000 for the endowment of the 
New York University’s engineering 
school. A _ year Miss Gould 
founded a scholarship for the engi- 
neering school, and the total scholar- 
ship general endowments available 
for the school of engineering contrib- 
uted by Miss Gould amount to 
nearly $60,000. 

Mr. William Houldsworth has given 
the University of Glasgow property 
yielding an income of $750a year fora 
fellowship in physics. Nu/ure states 
that Mr. Houldsworth has taken this 
method of showing his interest in the 
welfare of the University and the ad- 
vancement of science and his recog- 
nition of the distinguished services 
rendered toscientific research by Lord 
Kelvin during a professorship of 50 
years. 


ag 
ago 


as 
Mr. W. H. Baker, vice-president 
and general manager of the Postal 
Telegraph Company, returned last 
week after an absence of several weeks 
on the Pacific coast. Mr. Baker was 
able to combine a large amount of 
business with this trip of recreation, 
and returns well pleased with what he 
learned concerning the popularity and 
appreciation of the great telegraph 
system which he so ably manages, 
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ELECTRIC RAILWAY NOTES. 

The new franchise for the Nevada, 
Mo., Electric Street Railway has been 
2) “9 a ' 
sold to C. N. Hammond & Company, 
of Kansas City. 

Articles of incorporation have been 
filed in the Hudson County, N. J., 
clerk’s office by the Alaska Railroad 
Company. The company will have 
an authorized capital of $1,000,000. 

The stockholders of the Delaware, 
Ohio, Street Railway Company have 
offered the road to the citizens of the 
city for $37,500, its present indebted- 
ness, and about one-half of its original 
cost. 

The Asbury Park & Belmar, N. J., 
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tric road, which was owned by Samuel 
B. Sneath, has been transferred toa 
company composed of Cleveland cap- 
italists. The officers are D. H. Kim- 
berly, of Clevelund, president; W. H. 
Gabriel, Cleveland, vice-president; C. 
O. Evarts, Cleveland, secretary; S. B. 
Sneath, Tiffin, treasurer. 

The Chicago Electric Traction 
Company has taken possession of and 
is now operating the storage battery 
road formerly known as the Engle- 
wood & Chicago. The new com- 
pany will $270,000 of first 
mortgage bonds, which will go to the 
holders of the old Englewood & 
Chicago bonds at par in proportion 
to their old holdings, and $900,000 


issue 


design. United States consul Hor- 
ace N. Allen writes from Seoul thata 
cash payment of $100,000 with the 
above contract was given to Mr. Call- 
brau, and the work will be rapidly 
prosecuted. ‘The consul adds that at 
present all the financial ventures of 
importance in Corea are in the hands 
of Americans. 
. <dtine : 


A Neat Isolated Lighting Plant. 

The Wadsworth Salt Company have 
recently installed at their works, at 
Wadsworth, Ohio, a very neat and 
efficient lighting plant that is giving 
excellent satisfaction. The illustra- 
tion herewith shows the generating 
unit composed of a 7 by 8 engine and 
a 15-kilowatt 125-volt D type dy- 





trolley road has been sold by order of 
the United States Circuit Court to 
Col. George B. M. Harvey, of Asbury 
Park, and Acton ©. Hartshorne, of 
Freehold, for $53,000. 

The Monmouth Traction Company, 
which is applying for the right of 
way through Burlington, Pa., has 
just completed a contract for light- 
ing that city for $4,000 a year for 
five years, conditionally that they 
also build and operate the trolley 
system. 

The Cincinnati Street Railway Com- 
pany will issue $656,000 new stock, 
giving the stockholders the privilege 
of subscribing for the new issue at 
par. The allotment will be four per 
cent. The outstanding capital is 
$16,400,000 and the authorized capi- 
tal is $18,000,000. 


The Tiffin & Fostoria, Ohio. elec- 


A Neat Isonatep Licgutinc Pian 


(roundly) of consolidated mortgage 
bonds and $1,800,000 in common 
stock. 


The Alameda, Oakland & Pied- 
mont, Oakland, Cal., Consolidated 
and Central Avenue Electric lines, 
under the name of the Oakland 
Transit Company, has been incorpo- 
rated. The capital stock is $5,000,- 
000. The directors are F. M. Smith, 
E. A. Heron, F. C. Havens, W. H. 
Martin, D. D. Harris, J. C. Winans 
and Charles R. Bishop. 


The Seoul, Corea, Electric Com- 
pany has been organized in that city, 
with a capital of $300,000. This 
company, according to advices, has 
made a contract with Mr. I. Call- 
brau, of Denver, Colo, for the con- 
struction of the Seoul-Chemulpo 
Railroad, an electric trolley street 
line of the latest and most improved 


namo, made by the Card Electric 


Company, of Mansfield, Ohio. The 
armature and engine shaft are coupled 
together by a flange coupling, which 
permits of quick and easy separation, 
and is a desirable feature when floor 
space is not of great moment. 

The engine and dynamo-room is 
ample in size, nicely finished with a 
very handsome and convenient switvh- 
board for manipulating the current 
about the works. The engine and 
dynamo were first put together at 
Wadsworth without a hitch, and, 
when ready, made arun of 16 hours 
without a stop, hot box or trouble of 
any kind. The company are well 
pleased with their plant, and already 
contemplate an extension. 


—_ «2 eo — 


The electric light plant of the Car- 
bon County Improvement Company, 
at Weissport, Pa., was sold at a 
sheriff’s sale for $50,000 a few days 
ago. 
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Development in Static Generators. 


The relation existing between neces- 
sity and invention is nowhere more 
forcibly illustrated than in comparing 
the old-time glass-plate friction ma- 


chine with the modern rubber-plate 
static generator. For years the fric- 
tion machine was considered the best 
possible arrangement for generating 
static electricity. Later the induc- 
tion machine of Holtz surprised scien- 
tists by the marvelous power of accu- 
mulation. Real improvements on this 
type of machine were slow, slight 
modification only appearing from 
time to time, as illustrated in the 
Voss and Wimsburst machine. 

The necessity for a powerful, prac- 
tical X-ray generator, realized only 
during the past two years, has been 
productive of vast and radical changes. 
Scientists of 50, or even 10, years ago 
would hardly believe in the reality of 
the modern high-speed static machine. 
Increased power and decreasing size 
seemed to have been the objective 
points. ‘The success of the work is 
well illustrated in the latest machine 
offered by the L. E. Knott Apparatus 
Company, of Boston. Mounted ina 
glass mahogany case, it makes an 
attractive office instrument and serves 
equally well for an X-ray and electro- 
therapeutic generator. The new cir- 
cular recently issued gives more de- 
tailed accounts of this machine. 


—-.- ——* 
Northwestern Electric Association. 


At the Milwaukee meeting of this 
association a magnificent painting of 
the steamer “‘ North-West” stood in 
the hotel rotunda, with a simple card 
attached bearing the inquiry ‘‘ Why 
not?” ‘To-day the same painting can 
be seen in Col. J. M. Hill’s private 
office, Chicago. The card has a mate 
saying ‘‘ It’s a go!” and so itis. The 
splendid steamer has been secured 
and Colonel Hill is now in Buffalo 
meeting Vice-President Farrington, 
of the steamship company, and com- 
pleting details of the trip. Now that 
the matter is definitely settled there 
is a unanimous desire on all sides to 
make the trip a complete success and 
great confidence is expressed that it 
will be. The gathering of a large 
number of technical experts, electri- 
cal and mechanical engineers and 
manufacturers will give the members 
one of the best opportunities for an 
interchange of ideas. 

— 

At the annual meeting of the 
Edison Electric Illuminating Com- 
pany of Altoona, Pa., the following 
directors were elected : Messrs. 8S. H. 


Smith, A. J. Anderson, H. E. Fergu- 
son, John Lloyd, H. C. Dern and 
C. A. Wood. Immediately afterwards 
the directors organized by electing 
H. C. Dern, president; 8. H. Smith, 
vice-president; A. J. Anderson, secre- 
tary; Henry Cryder, treasurer, and 
H. E. Ferguson and ©. A. Wood, 
auditors. 
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General Electric Company Extends 
Its Plant. 


The General Electric Company on 
March 25 placed contracts for the 
construction at its Schenectady, N.Y.. 
works, of a new foundry which will 
be one of the largest in this country. 
The building will be of brick, 500 
feet long and 140 feet wide, with an 
““L” 100 feet by 120 feet. The latter 
will be used as a cleaning shop. 
Besides these main buildings a num- 
ber of sand sheds, several smaller 
buildings for the storage of foundry 
material, and a new pattern store- 
house 200 feet long, 60 feet wide and 
two stories high, will also be erected. 
All combined, the floor space occu- 
pied will be about 12,000 square feet. 
Plans are also under consideration for 
a new machine shop, 650 feet long by 
165 feet wide, but the appropriation 
for this has not yet been authorized. 

The buildings will be erected sev- 
eral hundred feet from the canal, aud 
will have in close proximity the sand 
sheds and pattern storehouse. Every 
precaution will be taken to eliminate 
risk from fire; indeed, the pattern 
storehouse will be made as absolutely 
fireproof as possible. The foundry 
as laid out will be a model of the 
most approved modern practice. 

The contemplated machine shop 
will be built on Centra! avenue op- 
posite building No. 15, and will be 
devoted almost entirely to very large 
machine work. ‘The size of the great 
generators which the General Electric 
Company has been manufacturing 
has of late been increasing until, to- 
day, a generator of 4,000 horse-power 
is not now regarded as of unusual 
size. In fact, generators of 5,000 
horse-power are now in course of de- 
sigif, and the demand upon the shop 
in which the large machinery has 
heretofore been built has far 
grown its present proportions. 

The middle aisle of the new machine 
shop will be 65 feet wide, with 
narrower aisles down each side. Klec- 
tric traveling cranes will be installed 
to operate along each aisle, and a gal- 
lery will be built along one side only. 
All the large machine tools will be re- 
moved from their present locations to 
the new shop, their places being 
taken by smaller apparatus. The 
total floor space of this building will 
amount to not less than 144,250 
square feet. 


out- 


te 
A New Cable Steamer. 


There is now building in England 
a cable-laying steamer with a carry- 
ing capacity of 6,000 tons of cable. 
This is twice the capacity of any 
cable steamer now in service. 
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A Modified Enclosed Arc Lamp. 


A modification of its enclosed are 
lamp has recently been perfected by 
the General Electric Company, which, 
while preserving the essential features 
of its well known direct and alter- 
nating-current lamps, with enclosed 
arcs, substitutes a flared porcelain 
reflector for the outer globe. The 
mechanism of the lamp is similar to 
that of the standard enclosed arc 
lamps, but the use of the reflector, 
instead of the globe, allows a large 
amount of light, which otherwise 
would be absorbed in the outer globe, 








ARC 


A MopIFIiED ENCLOSED LAMP. 


to be thrown down by the reflector 
and thus utilized. Calculating this 
absorption of light at from 10 to 30 
per cent, the single-globe lamp allows 
the utilization of just so much of 
the total light from the arc, as well 
as that which is reflected. In cases 
in which the direct light from the are 
is not objectionable and a general 
diffusion of the light not absolutely 
desirable, such as in cafes, hotels, 
restaurants, etc., the single globe is 
peculiarly adapted. 

In designing the lower part of the 
frame, care has been taken to render 
it both light and delicate, and yet 
sufficiently rigid to withstand ordi- 
nary usage, without interfering to any 
extent with the passage of the light 
or casting heavy shadows. It is 
highly nickeled and thus during the 
day-time, when the light is not 
needed, the ornamental appearance 
of the lamp is not detracted from. 
The inside of the porcelain shade is 
highly polished and gives a good re- 





flecting surface. It is interchange- 
able, and can be used with either 
direct or alternating-current enclosed 
arc lamps. By an arrangement of 
the lower rim of the cover of the 
mechanism, the reflector may be sub- 
stituted for the outer globe of the 
double-enclosed arc. lamps. As in 
the direct-current double lamps, a 
simple adjusting coil allows of the 
use of five, four and one-half, or four 
amperes. By using a reflector in- 
stead of the globe a very satis- 
factory light may be obtained from 
this lamp with a current of only four 
amperes. A reactive coil in the alter- 
nating lamps, allows of adjustment 
for any line voltage between 100 and 
120 volts and frequencies of 60 and 
125 cycles. 

The economy in carbons is the 
same as that obtained in the double- 
globe lamps, and in addition the 
lowering of an outer globe is done 
away with. The globe in which the 
arc is enclosed is protected by wire 
netting. 

-<- 

Consolidation of Two Corre- 

spondence Schools. 


The Correspondence School of 
Technology, of Cleveland, Ohio, has 
lately been incorporated with the 

Institute for Home Study of En- 


— gineering, also of Cleveland. The 


schools were started in 18¥4, al- 
most simultaneously, and have since 
been carrying on their work success- 
fully. In January of this year it was 
decided to consolidate them, the 
proprietors believing that still bet- 
ter results could be secured from 
a union of forces. Prof. E. P. 
Roberts, of the Correspondence 
School of Technology, is technical 
director; F. D. Leslie, 
director, and J. H. Norton, secre- 
tary and treasurer of the Institute 
under the management. The 
two latter gentlemen have been con- 
nected with the Institute for Home 
Stuly of Engineering from its incep- 
tion. 

These schools are said to have been 
the first to give electrical courses by 
correspondence. The new catalogue 
of the school aunounces a step in the 
direction of throwing off the character 
of privacy and entering the field of 
public institutions. ‘he school is 
now partially under the control of 
an advisory board, not financially 
interested, and is so constituted that 
only a very moderate dividend can be 
declared to stockholders out of the 
earnings, the remainder being used 
for extension and improvement of 
the school’s facilities. 


business 


new 


Vol. 3 2—_No, 14 


The Monocyclic System in a Direct. 
Current Generating Station. 

An interesting example of the ip. 
troduction of the monocyclic system 
into a direct-current station, allowing 
the area of its operation to take 4 
wide extension, exists at Middletown, 
Ohio, where Mr. E. H McKnight, 
the president and general manager of 
the Middletown Electric Light and 
Power Company, has recently found 
it necessary to increase the monocyelic 
capacity of his plant to meet the in. 
creased call upon his station. Ip 
addition to the are and incandescent 
lighting usual in towns of the size of 
Middletown, certain factories under 
progressive managers have adopted 
electricity in place of steam, and the 
motor load on the station already far 
exceeds the lighting load. 

The station fronts on the Miami 
& Erie Canal, having the tracks of 
the M. & C. Railroad immediately 


behind it. It is 65 feet wide and 115 
feet long. Steam is supplied from 
two Brownell & Company Dayton 


boilers to one 450-horse-power com- 
pound condensing Buckeye engine, 
and one 300-horse-power four valve 


Russell condensing engine. The 
generating plant consists of two 
General Electric i2-pole, 150-kilo- 


watt, 1,040-volt, 600-revolution mono- 
cyclic generators excited by two one 
and one-half-kilowatt exciters; three 
50-light ‘Thomson — Houston series 
arc dynamos and one General Elee- 
tric 100-horse-power, 500-volt direct- 
current generator, all driven from 
countershafting furnished with the 
necessary friction clutches. The 500- 
volt machine is used exclusively to 
furnish direct-current to several small 
motor plants throughout the city; 
the arc machines operate 112 city arc 
lamps. 

The motor load on the monocyclic 
machines runs up to within a short 
limit of their capacity. The factory 
of the Miami Cycle and Manufactur- 
ing Company, a little over a mile 
away from the station, takes 20 
horse-power when its motors are rut- 
ning at their rated capacity, avd 
considerably in excess of this under 
usual working conditions. This 
company manufactures the well 
known Raycycle, and 1,200 of these 
wheels are built weekly, giving em- 
ployment to 600 hands. ‘I'he current 
is received in the factory in six 40- 
horse-power, one 20-horse power and 
two 10-horse-power transformers, It- 
ducing the pressure to 115 volts 
The motor circuits run from the 4l- 
horse-power transformers, the lizht- 
ing circuits from the three of smaller 
capacity, and all the current is meas 
ured in a recording wattmeter col 
nected on the primary circuit. The 


motor equipment consists in all of 1 
General Electric induction motors— 
three of 20 horse-power in the m& 
chine shop, driving 88 machines; one 
of 10 horse-power in the drill and 
pattern-room, driving 


29 machines; | 





SS miss wre Ce eae a es oe & of oh & ah Be ah tui Oh ee ew 





No. 14 


Direct- 
ion, 
the in- 
8Vstem 
lowing 
tuke 4 
letown. 
‘night, 
ager of 
ht and 
found 
ocyclic 
the in- 
n. In 
descent 
size of 
under 
dopted 
ind the 
ady far 


Miami 
icke of 
diately 
ind 115 
d from 
Dayton 
r com- 
engine, 
r valve 

The 
yf two 
)0-kilo- 
1 MOnO- 
Wo one 

three 

8erles 
1 Elee- 
direct- 
i from 
ith the 
he 500. 
vely t 
il small 
e city; 
city ar 


lOcyCcil 
a short 
factory 
factur- 
a mile 
es Ul 
re rut- 
y, and 
; under 
Tn 

+ wel 
f these 
ng em- 
current 
six 4U- 
ver and 
ers, Ie- 
volts. 
the 40- 
» Jight- 
smaller 
3 meas 
er con- 
The 

1] of ll 
otors— 
he ma- 
es; one 
i] and 


chines; 


April 6, Ldvd 


another of 10 horse-power, driving 
the machinery in the frame depart- 
ment; three of 30 horse-power in the 
polishing-room, two for the polishers 





and one for the 48-inch exhaust fan: 
one of five horse-power, driving two 
plating dynamos in the plating-room, 
and another of similar capacity, 
operating a number of small machines 
in the assembling room as well asa 
three-ton elevator. The incandescent 
lights in the factory number 750, of 
which, during the rush season, almost 
all are lighted. 

In addition to the cycle factory, 
Mr. McKnight furnishes power to the 
tobacco factory of the P. J. Sorg Com- 
pany, in which two departments are 
already equipped, each with a General 


Electric 30-horse-power induction 
motor. The first (Fig. 3) is the 


smoking-tobacco department, on the 
first floor, and is bolted to shafting, 
operating en the three floors above 
three Caldwell pickers, one cntter, 
two granulators and two dust ma- 
chines. The second motor is on the 
sixth floor (Fig. 5), and is shown with 
the transformer and the meter to 
which the primaries from the station 
are connected. From this point sec- 
ondaries are carried to motor No. 1 in 
the smoking-tobacco department, dis- 
tant about 500 feet, and the lights in 
the different departments being 
tapped off before the motor is reached. 
Motor No. 2 drives two seven and one- 
half-inch Sturtevant fans, used to dry 
all the tobacco. It also operates a 
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duction motors are, perhaps, no- 
where so forcibly demonstrated as in 
these two installations. Inthe cycle 
factory the constant speed of the 


Fic. 1.—INTERIOR OF STATION. 


machinery, the absence of vibration, 
and the power of the motors to re- 
spond to calls reaching as high as 50 


> 
> 
= 
> 
> 


would dry in spots only, and a second 
handling was almost always neces- 
sary. According to the foreman, the 
motor ‘‘saves him lots of time.” 


The incandescent lights in the town 
already wired number 3,800 ; of these 
750 are in the cycle factory, 100 are 





Fic. 4.—Dritt Room, Mtami CycLE AND MANUFACTURING COMPANY. 


per cent over their rated capacity, 
have enabled the manufacturers to 
give to every part of their wheelsa 
perfect finish, as well as to greatly in- 
crease the output. In the tobacco 





Fic Motor No. 2 1n THE Facr 
five-ton elevator. The capacity of the 
drying department is 100,000 pounds 
of tobacco daily 


The benefits of electric drive by in- 


Sorc COMPANY 


RY OF THE P. J. 


factory the steady rate at.which the 
tobacco passes through the dryers 
gives ita uniform cure. Previously 
the speed being variable, the tobacco 


in the tobacco factory, 650 are in the 
opera house, and 2,300 in other parts 
of the town. ‘These lamps burn with 
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burning of the lamps, the presence of 
the motor load being usually only 
determined by reference to the am- 


The 


meter. monocvelic machines 





Fie, 3.—Moror NO. 1 IN THE Factory OF 
THE P. J. SorG Company. 
operate with almost perfect regula- 
tion, requiring little or no attention 
to maintain the constant potential at 

all times. 
__—-—( iO r'Oor.!)hCU 


Benefits of Electric Railways. 


A local newspaper observes that the 
street railway companies have added 
between $200,000,000 and $300,000,- 
000 to the value of real estate in 
Chicago and its suburbs during the 
past 10 years; have expended nearly 
$150,000,000 in improvements and 
extensions; have spent between 
$3,000,000 and $4,000,000 in the 
building of bridges and viaducts, 
the repair, cleaning and _ policing 
of the streets, and have offered, 
in addition to all this, a share of 
their receipts to the city treasury, 
which would amount on an average 
to over $1,000,000 per annum, in re- 
turn for the privileges they enjoy. 
But all this falls short of being ** fair 
compensation ” in the opinion of the 
newspaper trust, the professional re- 
formers, the socialists and the an- 
archists. 

-—-- 

You Are Right—We Apologize. 

Some time ago I referred in com- 
plimentary terms to the change in 
form which had taken place in the 
ELECTRICAL REVIEW of New York. 
‘That paper quotes my remarks in 
full, but, extraordinary to relate, 





Fic. 2.—Moror No. 


absolutely no interference from 
change in the motor load; in fact, the 
entire motor load may be thrown on 
or off without in the least affecting the 


2 IN THE Factory oF THE P. J 


Sonu COMPANY 


them to Lightning. 
London. This is evidently due to 
a curious slip of the pen.—‘*‘ E/ek- 
tron.” im Elect) icity, London. 


attributes 
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New Incorporations. 


SOMERVILLE, N. J. — Frazeur & 
Company has been incorporated to 
manufacture speed and power appli- 
ances; capital, $100,000; corpora- 
tors, David C. Frazeur and William 
J. Davis, of Newmarket, N. J.; John 
A. Frech, of Somerville, N. J.; 
George M. Frech, Jr., of Anandale, 
N. J., and Eddy L. Clark, of Dunellen, 
N. J. 


SPRINGFIELD, Int.—The Cosmo- 
politan Construction Company has 
been organized, with a capital stock 
of $500,000. The company has been 
organized for the purpose of building 
a power-house for the Cosmopolitan 
Electric Company and completing its 
system. 


DututH, Minn. — The Duluth 
Fuel and Transfer Company has been 
incorporated; capital, $15,000; J. 8. 
Sheridan, John F. McCarthy, F. A. 
Sheridan and James Sullivan, of Du- 
luth, and John Fitzgibbon, of Sioux 
Falls, S. D., incorporators. 


Curcaeo, Int.-——Illinois Electric 
Company has been incorporated; 
capital, $20,000; mercantile; incor- 
porators, F. E. Healey, L. K. Cush- 
ing, Carl Keith. 


Houston, Trex.-—The Pecos Rail- 
way Construction and Land Com- 
pany, of Colorado; capital stock, 
$100,000; purposes, to construct, ac- 
quire and build a railway and tele- 
graph line from Eddy County, N. M., 
to a point where the Pecos River 
crosses the boundary line; the prin- 
cipal office at Colorado Springs, Colo. ; 
incorporators, William F. Greenwood, 
H. J. Hagerman, William H. Jones 
and others. 


PHILADELPHIA, Pa.—The Eastern 
Electrical Construction Company has 
been incorporated by W. D. Barnard; 
capital stock, $50,000. 


St. Louis, Mo.—The E. Boggatt 
Manufacturing Company has been in- 
corporated, with a capital stock of 
$25,000, to manufacture electrical 
appliances. 


GRAND Raprps, Micu.—The M. B. 
Wheeler Electric Company, with a 
capital stock of $25,000, has been 
incorporated. 


ORANGE, N. J.—The Electrical 
Wiring Company has been incorpo- 
rated; capital, $15,000; corporators, 
Kurtz Eppley and William A. John- 
son, of West Orange; George W. 
Euker and Adolph J. Levi, of East 
Orange, N. J., and Gustav A. Horn- 
feck, of Verona, N. J. 


New York Critry — Commercial 
Lighting Company has been incorpo- 
rated to furnish light by means of oil 
and to manufacture lamps, fixtures 
and appliances connected therewith ; 
capital, $10,000 ; directors, Edmund 
Seymour, of 35 Wall street ; James G. 
Dudley and Harry G. Strong, of New 
York city, and George W. Titcomb, 
of Brooklyn. 
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Electric Light and Power. 


SHEFFIELD, ILL.—An electric light 
plant is to be established here at a 
cost of $5,000. 


LEXxIN@TON, Ky.—Dr. Edward M. 
Wiley, superintendent of the Eastern 
Kentucky asylum for the insane, may 
be addressed concerning the estab- 
lishment of a $6,000 electric light 
plant for this building. 


Wesson, Miss.—H. M. Buckley, 
Mavor, may be addressed concerning 
erection of electric light plant. 


WaTeERTOwWN, S. D.—Col. L. D. 
Lyon may give information concern- 
ing electric light plant. 


JorDAN, N. Y.—The Jordan, El- 
bridge & Skaneateles Heat and Light 
Company has been incorporated; 
capital, $25,000 ; office, Jordan, On- 
ondaga County; directors, Willard 
H. Tappan, T. Mitchell Foll, George 
E. Southard, Aaron P, Clark, Edwin 
Mitchell. 

KavrmMan, Tex. — The electric 
light plant is rapidly approaching 
completion, and will shortly be in 
operation. 

BEEVILLE, TEX.—The new electric 
light plant is now in course of erec- 
tion. 


CARBONDALE, Pa.—The Carbon- 
dale Heat and Power Company has 
been incorporated, with a capital 
stock of $100,000. 

ELIZABETHTON, TENN.—The Mayor 
may be addressed concerning erection 
of a 400 incandescent light plant. 


STARKE, FLa.—The Mayor may be 
addressed concerning erection of elec- 
tric light plant. : 

Prine Biurr, ArK.—W. P. Grace 
may give information concerning the 
erection of an electric light plant. 


Marion, Ky.—C. 8S. Munn & 
Company, contractors, may be ad- 
dressed concerning construction of 
electric light plant. 

GREENVILLE, Miss.—The’ Mayor 
may be addressed concerning erection 
of electric light plant. 

CaLpwELL, N. J.—The Newark 
Electric Light and Power Company, 
Newark, has been granted a tranchise 
for lighting this borough. 


Detrorp, N. J. — The Delford 
Electric Light Company; capital, 
$10,000; corporators, Kimball C. At- 
wood and John B. Lozier, of Ora- 
dell, N. J., and Hugh J. Grant, of 
New York. 

Geneva, N. Y. — Geneva Power 
and Light Company, of Geneva; 
capital, $50,000; directors; P. N. 
Nicholas and F. OC. Bloodgood, of 
Geneva, and 8S. D. Greene, J. C. Carr 
and M. A. Oudin, of Schenectady. 

Mount Otive, N. C.—J. D. Will- 
iams will build an electric light plant. 

Mosiie, ALA.—The People’s Light 
and Heat Company has been organ- 
ized, with S. ‘I. Prince, president; 
James K. (lennon, secretary and 
treasurer, for the purpose of lighting 
and heating by the Kitson hydro- 
carbon system. 


New Telephone and Telegraph 
Companies. 


ALBANY, N. Y.—The New Amster- 
dam Telegraph & Telephone Com- 
pany has been incorporated to operate 
lines of telegraph and telephone in 
the several boroughs of New York 
city. The capital is $100,000, and 
the directors are H. W. Corbin, of 
Paterson, N. J.; Edward J. Leavy, 
F. B. Mullaby, Benson F. Currier, 
James F. Leavy, John J. Healy and 
A. E. C. King, of New York city. 


West Union, On10—The Central 
Union Telephone Company has de- 
cided to put upa line between Ripley 
and this place via Aberdeen and 
Manchester. 

Tupper Lake, N. Y.— Tupper 
Lake Telephone Company has been 
incorporated, with a capital of $1,000, 
to operate in Franklin and St. 
Lawrence counties; directors, Nina 
L. Johnson, E. H. Johnson, Lillian 
M. Johnson, W. E. La Fountain, 
Rebecca H. La Fountain, William 
McLaughlin and Sarah McLaughlin, 
Altamont. 


CrowLEy, La.—The Postal Tele- 
graph-Cable Company, of Texas, has 
been granted authority by the city, 
authorizing the construction and 
operation of a telegraph system in 
this place. 


Decatur, ALtA.—Work has been 
begun on the long-distance telephone 
line from this place to Huntaville and 
Birmingham. 


ATLANTIC, lowA—Parties are in 
the city from Des Moines and Messena, 
Iowa, soliciting for the purpose of 
organizing a mutual telephone ex- 
change. 

RocuHrester, N. Y.—Flower City 
Telegraph and Stock Company has 
been incorporated ; capital, $10,000 ; 
directors, Lynn Hite, George W. 
Clark, J. E. O’Connor, W. P. Gors- 
line, B. J. Costello, B. Gorman and 
M. B. O’Connor, of this place. 

SWEETWATER, TEx.— Neblett & 
Cox have closed contract for the 
construction of a telephone system. 


CHaseE City, Va.—W. H. L. 
Nelms will construct a telephone 
system. 


MouLtTrig£, Ga.—J. F. Monk, W. 
H. Barber and others have received 
franchise for construction of telephone 
system, and will incorporate a com- 
pany for the purpose. 

CANADIAN, 'TEX.—The Canadian 
and Cheyenne Telephone Company 
has been incorporated, with a capital 
stock of $2,500, for the purpose of 
doing a general telephone business. 


Macon, Mo.—J. A. Hudson, of 
this city, has purchased the Columbia, 
Mo., telephone systems and will con- 
solidate them. Improvements and 
extensions will be made. 


New Electric Railways. 
GARFIELD, N. J.—The Saddle 
River Traction Company has secured 
the necessary franchise and right of 
way to construct a road between this 
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place and Lodi. It is expected that 
the line will be in operation by July 1, 


CuicaGo, ILL.—Fred 8. Comstock 
of this place, has accepted the ordi. 
nance granting him a franchise to 
construct and maintain an electric 
railway through the streets of 
Kenosha. 


FREDERICK, PA.—A company is to 
be organized to build an electric road 
from this place to Thurmont ang 
Emmitsburg, with a future extension 
to Gettysburg. 


St. Louis, Mo.—The St. Louis. 
Clayton & Creve Coeur Lake Railway 
Company proposes to build -an elec. 
tric railway in the suburbs of the 
city. 

Avrora, Int.—The owners of the 
Chicago and La Grange Electric Road 
are agitating the project of continuing 
the line to Aurora. 


MuskeGon, Micu. — An electric 
railroad to connect Muskegon, Grand 
Haven and (Grand Rapids is now 
talked of. It will touch Ferrysburg, 
Nunica, Coopersville and Jennison, 


BATTLE CREEK, Micu.—The con- 
tract for building the electric railway 
from this city to Gull Lake and Kala- 
mazoo has been let to the New York 
Construction Company, of New York 
city. 

IRONTON, On10o— The Lawrence 
Telephone Company has been granted 
a telephone franchise in Russell. 

MIFFLINGTOWN, Pa.—The Tusca- 
rora Telegraph and Telephone Com- 
pany has been incorporated; capital, 
$3,000. 

ToLevo, On10—The telegraph line 
between this place and Columbus on 
the Hocking Valley line is being 
rebuilt. 


Increase of Capital. 


Cuicaco, Itt. —The American 
Electric Vehicle Company has in- 
creased its capital stock from $250,- 
000 to $500,000. 

MANSFIELD, Onto — The Shelby 
Electric Company has increased its 
capital stock from $100,000 to $250,- 
000. The factory will be doubled 
and the work of construction is to be 
begun at once. 

MANSFIELD, On10—The Citizens’ 
Electric Railway, Light and Power 
Company has increased its capital 
stock from $125,000 to $400,000. 


Business Troubles. 


PHILADELPHIA, Pa.—A_ receiver 
has been appointed for the Acetylene 
Light, Heat and Pow.r Company. 

New York Crry—A deputy sheriff 
received an attachment on March ? 
against the Imperial Electric Com- 
pany, manufacturer of electric motors 
and lamps, of 140 Washington street, 
New York city, for $260 in favor 
of Thomas H. Williams, and an exe- 
eution for $428 in favor of 5. 
Jayne & Company; and a keeper has 
been placed in charge of the factory. 
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amber, the First Source of Elec- 
tricity. 

Amber, the first discovered genera- 
tor of electricity, is mainly found on 
the seacoast of the Baltic Ocean. It 
is fossil gum, originally the exudation 
of a species of conifer now extinct. 
This grew in luxuriant 
hundreds of thousands of years ago 
the marshy coasts of northern Eu- 


profusion 


OL 
rope, when the climate was much 
warmer than it is to-day. 

The natural history of amber is 
thus explained. The for- 
ests of amber pine underwent their 
natural The 
resin of the wood accumulated in 


immense 


downfall and decay. 
large quantities in bogs and ponds and 
Where the 
coast was slowly sinking, the sea by 
and by covered the land, and the 
amber, which had gradually 
hardening, was at last deposited at 
3ut in higher re- 


in the soil of the forest. 


been 


the ocean bott»m. 
gions the pines continued to flourish, 
and so amber would still continue to 
be washed down to the shore and de- 
posited in the later-formed green sand 
and the still later-formed stratum of 
The gum be- 

long burial 


lignite or brown coal. 
came fossilized by its 
under ground, 

More than 200 specimens of ex- 
tinct life, animal and vegetable, have 
been found imbedded in amber speci- 
mens, says arecent writerin //arpers’ 
Roun l Table, 
tiles, plants, leaves, shells, fruit, etc., 


including insects, rep- 


which had been caught in the liquid 
gum and entombed there for all time. 
Some of these specimens are so curi- 
ously beautiful as to be almost price- 
collector has a 
is valued at 
embalms a 


less, and one English 
cabinet of them which 


£100,000. One piece 
lizard about eight inches long, a lit- 
tle jeweled monster, perfect in its 
which has no like 
Indeed, 
in many able 
solely through this medium to study 
details of animal life which perished 
from the earth many bundred thou- 
There are flies pre- 
served with wings poised as if for 
flight. where the 
glowing through the yellow sepulchre 
is as brilliant as if they were floating 
alive in the sunshine. 


_>_- 


form and coloring, 
in anything existing now. 


instances science is 


sand years ago. 


prismatic sheen 


SAN Francisco, Cat.—Reger & 
Atwater Company has been incorpo- 
rated to deal 
chanical supplies ; directors, A. P. 
Reger, William M. Reger, C. A. Reger, 
M. E. Reger and R.D. Duke, all of 


capital stock, $25,- 


in electrical and me- 


San Francisco : 
000. 
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The H. B. Camp Company, the 
well known manufacturers .f con- 
duit, Aultman, Ohio, have opened a 
New York office at 15 Dey street, 
which will be in charge of Mr. Henry 
H. Camp. This company is doing a 
very extensive business in vitrified 
clay conduit pipe for underground 
electric wire. 


The Western Electric Company 
has recently opened a branch office in 
the Security Building. St. Louis, in 
charge of Mr. Irvine S. Jackson, who 
will devote his entire attention to the 
business in that city and the sur- 
rounding territory. This office will 
be furnished with every convenience 
for meeting the large requirements 
of the trade, both as regards prompt 
delivery of goods and satisfactory 
prices. 


The Berlin Iron Bridge Company, 
of East Berlin, Ct., have the contract 
for building a new power-nouse, car- 
barn and steel bridges for the Port 
Jervis Electric Railway Company, 
Port Jervis, N. Y. The buildings 
will be of a very substantial character, 
entirely fireproof, covered with the 
Berlin Iron Bridge Company’s patent 
anti-condensation corrugated iron. 
The bridges are plate-girder type, 
constructed in a substantial manner 
for carrying the heaviest loads. 


The Automatic Switch Company, 
fo Baltimore, Md., are having a very 
successful sale of their improved 
motor-driven starter. The action of 
the starter is made automatic by the 
use of centrifugal force, and the move- 
ment of the contact rod is governed 
by a positive thrust taken from the 
pulley. thus avoiding the danger of 
variations in the starting of the ma- 
chine. The absence of dash-pots, 
solenoids and magnets tend to make 
the apparatus particularly reliable. 


The Peru Electric Manufacturing 
Company, of Peru, Ind., are placing 
on the market a new transformer fuse 
plug that promises to be a great suc- 
cess. The plug is made of vitrified 
porcelain and can be placed with per- 
fect safety in all kinds of weather. 
The simplicity of its construction and 
itsextreme length allow the possibility 
of an extra long fuse. The company 
have recently established a branch 
office at 220 Broadway, New York 
city,in the charge of Mr. F. I. Schlesh- 
inger, and report a very good busi- 
ness from that department. 


The Davis & Egan [lachine Tool 
Company, of Cincinnati, Ohio, have, 
during the past week, received a num- 
ber of large orders through their 
office at Berlin, Germany. Among 
them was one from the Bayreuther 
Maschinen Fabrik at Bayreuth, near 
Diiseldorf. for a number of up- 


right drill presses, radial driils, 36- 
inch lathes and bolt-cutters. They 
are the largest builders of electric 
cranes and hoists in Europe. Also 
one from the Locomotiv§ Fabrik 
Maffei at Munich, Germany, for a 
number of large engine lathes. 


The McCay-Howard Engineering 
Company, of Biltimore, Md., are 
introducing an improved reaction 
coil to te used for the purpose of 
regulating the speed of motor fans. 
It is not necessary to have the switch 
directly connected with the fan, but 
it can be placed in a convenient posi- 
tion on the wall. It is quite a cur- 
rent saver. With the motor running 
at full speed the switch is entirely 
cut out and the current fed directly 
tothe fan. The coil is regulated at 
four speeds, ranging gradually from 
50 to 150 revolutions per minute. 

The increase of business at the 
Atlas Engine Works, of Indianapolis, 
during the past three months has 
been greater than any similar months 


for five years. They report the 
following orders: ‘I'wenty-eight 14 
by 24-inch engines for use in the 


plant of the Pittsburgh Plate-Glass 


Company, Pittsburgh, Pa.; three 
150-horse-power engines for the 


Spreckles Sugar Company, San Fran- 
cisco, Cal.. and also eight 70-horse- 
power portable engines for the en- 
larged plant of the same firm. The 
company are now introducing in the 
field a new improved Atlas—Corliss 
engine. 


The Garton-Daniels Electric 
Company, of Keokuk, lowa, are 
enjoying, almost beyond expecta- 
tions. the full extent of prosperity, 
as is evidenced by the increase In 
their sales. Their goods are becom- 
ing more thoroughly established, are 
being used by manufacturers of gen- 
erators and motors, and by a large 
number of the leading street railways 
and electric light companies. They 
also sell a large number of lightning 
arresters for protection of stationery 
motors, the Garton proving splendidly 
suited for this purpose. A new 
descriptive circular, which will be 
mailed upon application, has just 
been issued. 


The interest taken in electrical 
exhibitions is by no means limited 
to Greater New York, but extends m 
every direction. Numerous com- 
ments have been made by the foreign 
press and by journals in different 
parts of the country, and Prof. R. B. 
Owens, director-general of the elec- 
trical work at the Omaha Exposition, 
beginning in June, has been specially 
instructed to visit this city in May 


223 


and acquaint himself with the ex- 
hibits avd the work being done. 
Many inquiries have come from for- 
eign managers and manufacturers as 
to the time and nature of the exhibi- 
tion, and it isa fact beyond question 
that a direct stimulus will be given to 
export trade. As was the case at the 
exhibition in 1896, many of the exhib- 
its will go straignt from the floor to 
foreign countries. 


The Tuerk alternating-current 
fan. which the Western Electric Com- 
pany is handling, has very successful 
features to recommend it. This ceil- 
ing fan is strong, reliable and noise- 
less; is manufactured for all alter- 
nating-current circuits; is of the in- 
duction type; has no commutator and 
no brushes; is of the highest economy: 
has self-oiling bearings and adjust- 
able blades, and the starting switch is 
in the base of the motor within easy 
reach and access. he motor is orna- 
mental, inexpensive to operate, and, 
it is claimed, delivers more air for the 
sume consumption of energy than any 
other alternating-current fan on the 
market. The Western Electric Com- 
pany, Chicago, will be pleased to send 
catalogues and give prices and in- 
formation regarding the Tuerk alter- 
nating-current ce:‘ling fan motor at 
any time. 

The rapid increase in the number 
of independent telephone exchanges 
has made the telephone supply busi- 
ness a very important item in the 
business of all the electrical supply 
companies. One of the items used 
by the telephone companies, for which 
there has been quite a large demand, 
is that of rubber-covered telephone 
cables. The Paranite telephone cables, 
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which are being sold in the West by 
the Electric Appliance Company, of 
Chicago, are securing a very high 
reputation among telephone people. 
The Electric Appliance Company are 
in & position to make the most 
prompt delivery on these telephone 
cables for the reason that they repre- 
seut the only rubber covered wire 
factory located in the West. They 
are thus enabled to ship any ordinary 
order for spec‘al telephone cables from 
their Indiana factory within a very 
few days after the receipt of the 
same, which makes an unusually 
prompt delivery for this class of ma- 
terial. The Electric Appliance Com- 
pany are always pleased to submit 
samples at any time of what they are 
producing in this line. 


The fan motor catalogue just 
issued by the General Electric Com- 
pany is a handsome bit of printing, 
effectively calling attention to their 
complete line of breeze-makers. 


‘Electric Launches”’ is the title 
of a dainty catalogue issued by the 
Kiectric Launch Company, Morris 
Heights, New York city, describing 
the latest types of these effective and 
useful craft. 


Goldmark & Wallace, 121 Worth 
street, New York, are the agents for 
the Eck dynamos and motors. Their 
hurricane fan motors are well fin- 
ished, noiseless and durable. Circu- 
lars giving prices are sent on request. 

Removal Notice—After March 31, 
1898, the Boston office of the Penn- 
sylvania Steel Company will be at 
Rooms 11 and 12 Mason Building, 
70 Kilby street, corner of Milk street. 
Mr. Charles S. Clark is the popular 
sales agent. 

The Electrical Manufacturing 
Company, of 329 Fourth avenue, 
New York, report numerous orders in 
the line of their electrical novelties. 
The company have also brought their 
miniature lamp to a high state of 
perfection, and are now ‘engaged in 
getting up some new designs of the 
lamp. 


The Electrical Exchange, Chicago, 
makes a particularly attractive prop- 
osition in the ELecTRICAL REVIEW 
this week to users of incandescent 
lamps. A high-grade lamp, in barrel 
lots at 15 cents each, with no charge 
for boxing and cartage, is the offer. 
The lamp is guaranteed by this enter- 
prising house and the offer continues 
for 60 days. 

The Walker Company has re- 
cently secured a very handsome and 
commodious suite of offices on the 
sixteenth floor of the Commercial 








Cable Building, 18-20 Broad street, 
New York. The suite includes a 
private hall, general offices, private 
oftices for the ofticials of the com- 
pany, and all the latest conveniences 
for the modern transaction of business. 


Others have the same experi- 
ence—A Pennsylvania patron of the 
advertising columns of the ELEectri- 
CAL REVIEW sends the following 
message: Tell the editor of ELE 
TRICAL Review that my advertising 
in his journal has really been of more 
service and caused more inquiry and 
comment than that of any other 
journal in which I have advertised.” 


Swett & Lewis Company have re- 
cently issued a carefully-gotten-up 
booklet, designated as bulletin No. 
22, descriptive of static machines, 
and their application for Roentgen- 
ray and therapeutical work. This 
company’s offices are at 11 Bromfield 
street, Boston, and the pamphlet will 
be sent to those who make inquiry, 
mentioning the ELECTRICAL REVIEW. 


The Commercial Electric Com- 
pany, of Indianapolis, Ind., are at 
present perfecting an enclosed motor 
with the idea of excluding as much as 
possible the collection of dust, which 
is likely to become incrusted on the 
shafts when the motor is situated in 
any mill or other place where there is 
a great amount of siftings, etc. The 
machine can be connected to the ceil- 


ing if desired, thereby saving floor 
space. The company announce a 
general increase of business at the 


present time, with the prospect of a 
further increase. 


Three important contracts have 
recently been closed by the Washburn 
& Moen Manufacturing Company, 
as follows: The contract for the un- 
derground lighting cables for the 
Chicago West Park system; this is 
the second order which this company 
has received from this Chicago com- 


pany. An order for the entire under- 
ground cable for the Imperial Elee 
tric Light, Heat and Power Com- 
pany, of St. Louis, and the contract 
for the cable which is to be used for 
transmitting power from Chambley 
Rapids to Montreal. ‘This is to be a 
very high-voltage cable for lighting 

It is said by the manage- 


pu rposes. 


SALESMEN 


who are interested in handling a side 
line, selling 


to the 
PACIFIC ELECTRIC CO., 
120 Main St., Wis. 


to electrical houses, write 


La Crosse, 


| Company, Chicago. 








ment of the Washburn & Moen Man- 
ufacturing Company that the plant 
at Worcester is operating night and 
day. 

The American Electric Telephone 
have secured a 
very large contract covering ap paratus 
for 3,000 instruments for the Saginaw 
Valley Telephone Company. ‘This 
company is to put in an underground 
system at Saginaw, Flint, Bay City 
and West Bay City. This apparatus 
was selected after a very exhaustive 
test of all apparatus on the market 
and after the committees had visited 
a number of the 
using independent apparatus. ‘The 
American company have just ex- 
pressed to Seattle a 100 - number 
express style switchboard complete, 
and 100 telephones to be used bya 
company at Dawson City, N. W. T. 
This apparatus is all packed in very 
narrow boxes, so that it can be placed 
on sleds and carried through the 
passes successfully and quickly. 


The Kinloch Telephone Company, 
in St. Louis, which isso widely known 
in telephone circles throughout the 
entire country, and which is com- 
posed of some of the very best business 
men and citizens of St. Louis, recently 
closed a yearly contract with the 
Phoenix Carbon Manufacturing Com- 
pany of that city for all of their bat- 
teries and component parts. ‘The 
Kinloch company from their incip- 
iency determined to use only the very 
in all parts of their work, and 
wants caused 


best 
the magnitude of their 


interest by manufacturers from all 
sectionsofthecountry. Aftermonths 
of labor spent in making tests by 


scientific men of the profession, they 
decided that the Phoenix No. 1 porous 
cup cell filled all of their requirements 
and was the best obtainable, hence the 
placing of their contract. The Phanix 
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large installations ! 


Carbon Manufacturing Com; any have 
made extensive improvements and 
largely increased their facilities, and 
are now in position to del. ver batteries 
of this or any other type in any quan. 
tities that may be desired, and their 
product in all departments is recog. 
nized as among the best. 


Among the foreign orders jp. 
cently received by the Walker Com- 
pany may be mentioned, 20 double 
No. 3S street-car equipments, three 





single No. 3 S and 15 No. 3 X, 
equipments for Paris, besides four 
150-kilowatt belted generators with 
two generator panels. Messrs, Bag- 
nall & Hilles, of Yckohbama, have 
ordered two 2%5-kilowatt direct-con- 
nected generators for Singapore. 


Recent domestic orders include two 
150-kilc watt three-phase synchronous 
motors for the Lachine Rapids Power 
Company, a 700-kilowatt alternator, 
single-phase, for the Buffalo& Niagara 
Falls Electric Light and Power Com- 
120-kilowatt 


pany, and one belted 
generator for the Northern Electric 
Company, of Baltimore, and two 400- 


kilowatt belted generators for the 
Syracuse Construction Company, 
The Norton & Attleboro Railroad, of 
Attleboro, Mass., has purchased four 
double No. 4 A 8S and two double No, 
5S equipments, besides a 250-kilowatt 
direct-counected railway generator. 
Besides the generator above referred 
to the Northern Electric Company, 
of Baltimore, has 100 Walker are 
lamps, making in all 300 in three 
months. 

The company has also recently 
taken a contract from the govern- 
ment to build three disappearing-gun 
carriages for eight-inch rifles ; they 
are to be of the Crozier type, 1896 
model. 

FOR SALE—AT A BARGAIN. 
M. P. 
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601.233 System of electrical distribution 
W. L Bliss Brooklyn, N. ¥.—The herein 
described method of controlling the current 
and electro-motive force of adynamo, con 
sisting in demaguctizing the field of said 
dynam is the speed nd electro-motive 
force of said dynamo increase, by means of 
in wxiliary co"nter electro-motive force, 
which increases xs the speed and electro 
motive force increase, and which is con 
nected in series with the primary exciting 
field coil of the dvnamo 

601.256 Maximum meter; A. H. Hoyt, 
Penacook, N. Il.—In a therm] registering 
maximum meter, two strips of thin meta 
covering opposite sides of the heating area 
of the thermal tube ind electric ally cou 
nected in parallel, and similarly connected 
to the stationary ind movable parts of the 
instrument 

601,268 Electric are ump; P. F. Krug 
New York, N. } In an electric are lamp, 
the combination with a supporting stand, 
of a supporting arm provided with a mova 
ble fulerum bearing against said stand, 
carbo ders, means for supporting and 
adjusting the carbon-holders, and = means 
for setting and adjusting the supporting 
arm and its fulcrum 

601.276 Electric switel oO. 8S. Platt, 
Bridgeport, Ct 

601.286 Fusible cut out F. Schwedt 
mann, St. Louis, Me Ina fusible cut-out, 
a suitable box or casing of insulating 
material. line-wire terminals carried there 
by, aremovable fuse-carrving member in 
said box or casing, fuse terminals carried 
by said fuse-carrying member and adapted 
to be put in electrical communication with 
the line-wire terminals, and a removable pro 
tecting cover for said line-wire terminals at 
the side of the said casing opposite said 
fuse-carryvying membet 

601,301 Safety device for electric ele 
vators: J. DD. ihider Yonkers, N. Y¥.— 
In an electric elevator, the combination 
with the car and motor therefor, of a safety 
magnet brake device, a circuit including 
the magnet thereof, a switch included in 
said circuit nd a slack-rope device con 
nected to sald sw 

601,818 Regulator for organs having 
electrical air-pumps; L. K. Fullet Brattle 
borough, \t 

601,351 Electric lighter for gas burners 
L. V. Lewitzki. Brussels. Belgium. 

601,396 Cataphoric lectrode support 
M. W. Hollingsworth Philadelphia, Pa 
In a cataphoric electrode s ipport, the com 
bination of the interdental clamp, means 
for ope rating the said clamp in clectrode 
holder adjustably connected to said means 

601.454 Clamping buckie for clectric 
line wires: A. Hf. Weikman, Palmyra, N. J 

Ina b for attaching electric line 
Wires to insulators, the elastic fulcrum: wire 
idapted to embrace an insulator, and hav 
ng open projecting ends in combination 
vith a lever tally connected therewith, 
ind a clamypit bail id pted to bend the 
be Wire Over the projecting ends of the 


| which are 


fulcrum wire, and bind the line wire to the 


insulator 


601,458 Electric rail bond: F. W. Atkin 
son, Chicago, Ill—An electric rail bond, 
consisting of two or more strips of wire 


bent together into two angles to 
approximate the form of the letter Z, and 


| terminally held together in the same plane 
by securing rivets 

601,471 Storage battery; C. S. Kauf- 
mann, Chicago, l.—In a storage battery 
cell, the combination of plates, insulating 
supports arranged between them and pro- 
vided with T-shaped lower ends and a 





longitudinal channel or channels, and pins 


projecting from the faces of some of the 
plates with their ends received into the 
grooves or Channels of the insulating sup 
ports 

6GOL.4A82 sone A railway signaling sys 
tem; B. Samuels, Joseph, Mo 

601,492 pate cut-out; H. F. Black 
well, Jr., Brooklyn, N. Y.—-An automatic 
cut-out for an ¢ lectric circuit, comprising a 
spring-actuated arm forming a conductor, a 


link connected at one end to the arm, and at 
the other toa part insulated from arm and 
a carbon poicrt in the circuit and engaging 
with the link and adapted to separate the 
link when heated by an excessive current 


601,585 Electric heater; J. F. McElroy, 
Albany, N. Y 

601,558 Rheostat; F. E. Pool, Quincy 
I}] The combination of a feed-wire termi 
nal, a pivoted lever having one end in en 
gagement with said terminal, stationary 
contact pins, and roller linked to. said 
lever and terminal and adapted to rest on 


said contact pins 
-=:_- 
INDUSTRIAL NOTES. 


The K. & W. Company, of litts- 
field, Mass., report a fine trade in 
their lamps and hanger boards. They 
are receiving orders from all sections 
of the country, and many flattering 
testimonials as to the good qualities 
of the ILardy lamp. 


If the advance sales of fan motors 
by the Central Electric Company can 
be considered as a criterion, we may 
expect a very hot Summer. The 1n- 
dications are that the name ‘‘ Windy 
City” will be fully windicated, judg- 
ing from the number of Lundell desk 
and ceiling fans and other wind-pro- 
ducing devices shipped by this popular 
supply house. 


Miller-Knoblock Company—sSome 
commutators need more lubrication 
than others, and the liberal use of 
some good compound is almost im- 
perative with certain makes. ‘The 
Miller—Knoblock Company’s commu- 
tators are reported as causing quite a 
saving in that respect, on account of 
the absolute uniformity im texture 
and homogeneity of the copper used 
in their construction. It is the small 
items that help swell the expense ac- 
count around a station. 


St. Louis Electrical Supply Com- 


pany—Beginning April 1 this well 
known supply house will be under 


a new management, composed of 
Messrs. W. N. Mathews, president 


and treasurer, and Russell Stanhope, 





8 


vice-president and secretary. As 
generally known, the company carries 
a most complete line of electrical 
supplies of every description, and 
will continue to supply the demand 
of a discriminating trade in_ th: 
prompt and satisfactory manner fo) 
which it is noted. 


Business with the Columbia In 
candescent Lamp Company, »%. 
Louis, for the first three months of! 
1898 shows an increase of over 50 per 
cent over the corresponding months 
of last year, in spite of the approach- 
ing dull season in the lamp business. 
This remarkable showing, Mr, Garri- 
son states, he believes due toa general | 
revival of business, the increasing 
popularity of the Columbia lamp, 
and last, but not least, to persistent 
and judicious advertising. 


Wm. Wurdack, electrical con- 
tractor, St. Louis, has recently com- 
pleted several important contracts in 
the West. Among them may be 
mentioned the entire rewiring of the 
Laclede Hotel, and its equipment 
with several large motors. In brewery 
work Mr. Wurdack is gaining quite a 
reputation for high-class work, a 40- 
kilowatt ‘lriumph generator (for 
which Mr. Wurdack is agent) in the 
(ireen Tree brewery and a 25-kilowatt 
machine for the Cherokee brewery 
being among last week’s orders. 


E. Ruebel & Company — \l(r. 
Ernst Ruebel, who has been identi- 
fied with the St. Louis Electrical 
Supply Company as president and 
general manager, has severed his con- 
nection with that concern, and will 
hereafter continue in business under 
the firm name of E. Ruebel & Com- 
pany. ‘The causes which led to Mr. 
Ruebel’s new departure were mainly 
a desire on his part to follow more 
closely the technical and mechanical 
lines of the business. ‘he new firm 
will make a specialty of catering to 
those who desire a high grade of 
special devices in the field. Among 
the many good things already secured 
by them may be mentioned the Bul- 
lock Electric Company’s line of dyna- 
mos and motors. In addition. the 
company will continue to manufac- 
ture a first-class line of telephones 
and transmitters, arc lamps for special 
purposes and other devices. 


LYONS & BISSING. 


MR. JOSEPH LYONS, Electrical Expert 
and Solicitor, MR. GUSTAV BISSING, 
late Principal Examiner of Electrical Division 
A, U. S. Patent Office, ainounce the forma 
tion of a partnership for the 
practice of PATENT LAW, withits offices 
McGilt Building, WASHINGTON 


and 


gener 


at the 
BB <. 





‘GORDON PRIMARY CELL 


The increasing po 
larity of the Go ~4 
Primary Cell among 
the Fire Alarm and 
Police Signal Service 
of the leading cities, 
the railroad, telegraph 
and telephone com 
panies, and the gen- 
eral adoption of our 
steel enameled cell 
for gas-engine, launch 
and marine service at- 
test most highly to its 
merit, efficiency adapt- 
ability and economic 
features 

If you wish to read 
the testimonials in its 
behalf, and learn its 
full description, kindly 
apply for circular and price list, to 


GORDON-BURNHAM BATTERY CO., 


83 to 86 WEST BROADWAY, NEW YORE CITY. 




















THE 


BURNLEY DRY BATTERY 


For all Open-Circuit Work. Especially 
adapted fer Electric Bells, Burglar 
and Fire Alarms, Telephones, etc. 


Write for testimonials and sample 
battery 


Burnley Battery & Mfg. Company, 
PAINESVILLE, OHIO. 
Foreign representatives: Electrical 
Construction Corp’n and General 
Electric Co., London, England 








HEBER WELLS, 


* Py Sear renn, LETTERS 


for Lron and Brass Castings 


UP ge 
CROFTON STORAGE BATTERY CO. 


J. K. PUMPELLY, Manager. 





VERY LIGHT BATTERIES 


A SPECIALTY. 
327 DEARBORN STREET, 


DESKS, 


g, Chairs, Cabinets, 
50 Letter Files 


CHICAGO, 











ne ~ we 3 order. 
THE U.S. DESK, FILE & CABINET CO., 
INDIANAPOLIS, IND. 





PATENTS, 


TRADE MARKS. DESIGNS. COPYRIGHTS. 


GAN YOU OBTAIN A PATENT ? 


Send me a model or drawing of your inven- 
tion, and a description, and I will examine same 
and advise you promptly. My fees are moderate 
in all Patent matters, and I can obtain a Patent 
in the shortest possible time 
All patents taken out through me are given 

tice in the leading = the country 


speci al n« 
the public without 


thus bringing same widely before 
cost to inventor 

New York; 
Bank, 


Rererences: ‘‘Electrical Review,” 


Paul Cromlein, Teller Lincoln National 

Washington, D. C.; Judge Geo. D. Parker, Berkley, 

Va.: Second National Bank, Washington, D. C.; 
K. Leech, U. 8. Mint, Philadelphia, Pa.; W. F. 


Newell, Manager and Secretary Water Works, 


Olympia, Oregon. 


EDW. S. DUVALL, 


Solicitor ot Patents, 


Loan and Trust Bidg., 
WASHINGTON, D. C 





ALL. 





KINDs. 


NEW, REFILLED, REPAIRED. 


COMMUTATOR SEGMENTS 


ASSEMBLED READY FOR USI 


Write jor Prices. 


OMMUTATORS 


ARMATURES REWOUND. 


F.'E. HOMER & C0., CLEVELAND, OHIO. 
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The Telegraph Tournament. 

Signs are already visible of the keen 
spirit of rivalry which has been 
aroused in telegraphic circles by the 
announcement of the coming tourna- 
ment. Already the cracks in many 
cities, both in the States and in 
aja, are getting themselves into train- 
ing. 
have written to ask whether they will 
have the same show as their American 
competitors. ‘The reply they received 


Can- 


““ELEGTRIGITY AT THE 


Some of the Montreal operators | 


assured them that they wou!d have an | 


open field and fair play, and they are 
now busy getting their contingent 
in racing form. In other cities, such, 
for instance, as Chicago and Phila- 
delphia, the telegraphic fraternities 
are uniting to raise additional prizes 
to be given to the successful contest- 
ant from their city at the tourna- 
ment. 

The complete list of judges includes 
the names of A. S. Brown, electrician, 
Western Union Telegraph Company ; 
Francis W. Jones, electrician, Postal 
Telegraph Company, and others as 
tollows: A’ E, Sink, Chas. Shirley 
Geo. HU. Usher, D. B. Mitchell, 
Minor M. Davis, Gardner Irving, 
S. F. Austin, P. J. Tierney, F. F. 
Horton. S. A. Coleman, E. F. Cum- 
mings, Edwin F. Howell, KE. ‘T. Bar- 
berie, Chas. Thom, E. IL. Cox. mana- 
ger, and E. W. H. Cogley, Thos. R. 
Taltavall, E. A. Leslie, J. H. Bun- 
nell, H. W. Pope. Wm. Maver, Jr., 
Robt. W Martin, P. B. Delany, Ed- 
ward H. Johnson and Thos. J. Smith ; 
judges of press code, Ed. H. Curlette 
and P. T. Brady. 

All these judges are expert teleg 
raphers. The selection has been so 
carefully made, and the list :ocludes 
so many men in the front of the elec- 
trical as well as the telegraphic indus 
try, that every contestant may be as- 
sured that his individual interests 
will be protected. Phonographic and 
other records of each transmission 
will be made, so that in the event of 
any dispute the work may be repro- 
duced. 

The judges of the typewriting con- 
test are Chas. W. Price, editor Enec. 
TRICAL Review; T. C. Martin, edi- 
tor Electrical Bugineer; W.D. Weaver, 


editor Av.ertean Electrician: J.B. 
Taltavall, editor Telegraph Age, and 
G. H. Guy, secretary New York 


Electrical Society. 


THE BRADY MAsT-ARMS. 


T. H. BRADY, New Britain, Conn., 


Manufacturer of Mast-Arms, Pole and | 


Swinging Hoods, House Brackets and 


other Specialties for Construction 
Work.-Catalogues and Prices fur- 


nished on application. 


COLUMBIAN EXPOSITION.” 


A Chance to get an Interesting 
Book at Small Cost. 


It is now nearly four and one-half years 
great World’s Colum 
bian Exposition, held in Chicago 
of the 
which the people 
The 
buildings have 
and walks 
once 


since the close of the 
Every 
vestige famous electrical display at 
gazed and wondered has 


disappeared. people have gone, 


removed, the 
and the 


transformed 


been 
changed 


grounds more into a 


beautiful park. 
Electricity at the Columbian Exposition, 


however, lives not only in the 


Exposition | 


the | 
drives | 


memories | 


of the people who have seen it, but also in a | 
more substantial form in the shape of a 
five-hundred-page book compiled by John 
| P. Barrett. This book. ‘‘ Electricity at the 
| Columbian Exposition,” contains eighty- 
four handsome full-page illustrations, six- 
teen of which show exterior views of the 
buildings at night. The brilliant illumina- 





both incandescent 
to 


tion of the buildings by 


and are lights made it not only possible 
but also 
seven 


are gen 


photograph them after nightfall 
gave uvique and artistic results 
teen of the full-page illustrations 
eral views giving pictures of the fountains 
and statuary, and there are fifty full- 
page pictures of the various exhibits. 

The paper used in this book is finely fin- 
ished enameled book paper, which allows 
for the best effect in printing illustrations, 
The text generally descriptive of the 
various exhibits and of the buildings, and 
also contains several reports of the expenses 


also 


is 


and the operation of the intramural railway 
and several short historical introductions 
to the descriptions of the various depart 
ments of electricity 

The price of this book, bound in cloth. 


is $1.00. It is supplied by the 
ELECTRICAL REVIEW, 


4{ Park Row (Times Building), New York. 


A. L. BOGART CO. 


SUCCESSORS TO 
. L. BOGART, 


ELECTRIC GAS- 
LIGHTING SPECIALTIES 


50 East 20th Street, 
NEW YORK. 











are made in 
grades and are 
for 


all styles and 
just the thing 
TIME PLANTS for FACTORIES 
SCHOO LIC BI 


LS and PuB ILDINGS 


Our specialty is everything 
electrical in connection with 
clocks. 
clocks, 
clocks 
ENDAR 
clocks 


Send for Catalogue 


We make proGram 
TIME SWITCHES, MASTER 
ELECTRIC clocks, Cat 
clocks and SIXTY-DAY 


No. 7396. 


Prentiss Clock Improvement Co, 
Room No. 739 
49 DEY ST., NEW YORK CITY, | 














Don't 
Travel— 
Telephone 


FOR SERVICE APPLY TO 
NEW YORK TELEPHONE CO. 


CONTRACT OFFICES: 


18 C:rtlandt, 15 Dey, 952 Broadway, 115 W. 38th 


(TEL (@ HAS BEEN MAKING 
iS 20 YEARS, NOT CHEAP BUT 
SERVICEABLE AND FULLY GUARANTEED 


CIRCULARS FURNISHED. 


(=) ViapvcrE ELECTRIC ©) 


Le BALTIMORE. MD.,U.S.A. 




















ELECTRICAL 
ENGINEERING 


in your spare 
Superior text 





No. 
study at home 
time. Ab instructors. 


———. 
—— 
if 
itt 
Fy 
f 
books free. Fees moderate. 


$2 in ADVANCE and $2 a MONTH 


Pays for a College Education at Home. 


Established 1891. 35,000 students and gradu. 
ates. Courses in St2am, Mechanical or Civil Ep. 
gineering; Mathemati 5s; Chemistry; Mi ining; Archi- 
tectural or Mechanical Drawing: Surveying Plumbing; 
Architecture; Metal |’attern Drafting; P rospecting; 
Book-Keeping; Shorth ind; English Branch 
References in every city and town. All w ho study 
guaranteed success. e have helped thousands 
to better positions. Circularfree. State subject 
you wish to study. 


INTERNATIONAL CORRESPONDENCE SCHOOLS, 
Box 1003, Scranton, Pa. 


fo earned +a 





| Ww. R.OS TRANDER & co, 


22 DEY STREET, 
Manufacturers of 
SPEAKING TUBES, WHISTLEs, 
ANNUNCIATORS, 
Electric and Mechanical Bells, 
FACTORY, 
DE KALB AVENUE, 
BROOKLYN. 


Send for Illustrated 
Catalogue. 

















For 
use, * Safety 
of the 
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dorsement of some 
Write for 


LEONARD F. REQUA, General Manager. 


RUBBER COVERED 


Underground, 
largest users in 
our booklet containing the experience of users. 


THE SAFETY INSULATED WIRE & CABLE CO., 
225 to 239 West 28th Street, New York. 


WIRES AND CABLES 
FOR EVERY SERVICE. 


Aerial and Submarine | 
wires and cables have the in- | 
the United States, 




















_— Induction Coils, Ringerand Pridge Bell Magnets, Drop Magnets, etc. ,etc., also 


CAS LICHTING 
“THE VARLEY DUPLEX MAGNET CO., 


SPARK COILS, 
138 Seventh Street, Jersey City, W. Jd. 





WE MAKE THE 


ON EARTH. 


the best steel. No riveting 
loops. Sent on receipt of 
We will refund the money on 


every Way. 


OSHKOSH, WIS. 





ST CLIMBERS 


Are forged entirely from one piece of 
of spur or 
82.00. 


pair that is not entirely satisfactory in 


Oshkosh Logging Tool Co. 


any 






















EIN & OV 


KLEIN’S “CLIMBERS 


Connectors’s, Linemen’s 

and ong = tion Tools 

C: MATH Fr ter"Send for one 
THIAS. ‘KLEIN & SON, 

87- y W. Van Buren St.. . Chicago, Ills. 









24-30 Hudson 8t., 


USE THE BEST. 
John Weldon's Hand-made CLIMBERS. 


JAMES S. BARRON & C0O.., Selling Agents, 


New York. 


INDERS ror tHe 


ELECTRICAL REVIEW 


75 cents Each. 
ELECTRICAL REVIEW PUB. CO., 
41 Park Kow, New York, 
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= }ALTERNATING CURRENT 

= ENCLOSED ARC LAMPS. 
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ao INDOORS 


r | ut SO 





TO 
FOR 100 
E. | | OUTDOORS peace 
s LIGHT 

at WITH 
. ONE 
_| ADJUSTABLE 9's inch 


FOR 
60 CYCLES AND 
125 CYCLES 


Carbon 


C., also 4 : ot 


Over Ge: 


5,000 , ADJUSTABLE 
of these \e FOR ALL 


Lamps give 
satay Ce” STANDARD 
; VOLTAGES 


testimony to 
their excellence 


ray 


THE STANDARD 


ELECTRICAL APPARATUS 


OF THE WORLD 


GENERAL ELECTRIC COMPANY, 


Principal Offices, Schenectady, N. Y. 


NEW Sales Offices in all large Cities of the United States. For Canada address, Canadian General Electric Company, Toronto. 
0O., 


} 
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WALKER 
COMPANY 


Railway Generators 
and Motors 

Electric Transmission 
Machinery 








Walker Apparatus is Celebrated All 
Over the World 


CLEVELAND, OHIO NEW HAVEN, CT. 


16-20 Broad Street, New York 
WALKER RAILWAY GENERATOR AGENCIES IN ALL PRINCIPAL CITIES 











THE S$. K. G. SYSTEM 


A COMPLETE SYSTEM FOR 


Long-Uistance Transmission. Central Station Distribution. 
Mill and Factory Equipment. 


GENERATORS WILL BE WOUND AND 
GUARANTEED FOR AN ELECTRO-MOTIVE a | 0, 000 VO i | Ss. 
FORCE AS HIGH AS. 
CORRESPONDENCE SOLICITED. 


STANLEY ELECTR MANUFACTURING COMPANY, 


PITTSFIELD, MASS., U. S. A. 


BRANCH OF FICES: 
























BOSTON, ° e e e . Equitable Building CHICAGO, . ° ° 1506 Marquette Building. 
NEW YORK, e e ‘ 39 Cortlandt Stree t. SAN FRANCISC O, rs ° 300 California Street. 
ST. LOUIS, ° ° e Weetere Electrical Supply Co. ANDERSON, S. C. 








The ROYAL ELECTRIC COMPANY, Montreal, Canada, are sole licensees for the manufacture and sale of the S. K. C. System in Canada. 
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No. 15 
nn 
Our Coast Defense is a large stock of WWF. Ke. EKER. 
Wires and Cables. 
Dark Treachery can not hide from the brilliant 
| EDISON, Jr., ZL AMPS. 
| With the Resources of a LARGE, NEW and COMPLETE STOCK OF 
ELECTRICAL SUPPLIES, we are ready for all assaults. 
AGENTS: 
EDISON, Jr., IMPROVED LAMPS. 
Do wou wanta 
( m 
} FAN NMO’'TOR 
See NT a ke L.\ 
LEMUEL K. CUSHING, ALL OTHER sd 
Secretary. COSTS LESS FANS 
“eae CIVES MORE BREEZE * 
varecs coe, ILLINOIS ELEGTRIC COMPANY, 239 madison st., chicago. 
a) 


or CYLINDER CELLS ace 


UNEQUALED IN QUALITY. 
) COMPARE THEM WITH OTHERS. 








Our Catalogue will interest you. 
NATIONAL No. 74 CYLINDER CELL. Send for one, 


id hs 0 DELO. CO dav. © OM OF. ©. = a 6 by Oe OL 6 





11420 Wrvest Madison Ave., CLEVELAND, OC. 


Electric Motors of all sizes. Also Punch and Die 
FR a f ] work. Send sample or drawing for estimate. High | 
a grade only. 
-R. Rodrigues, 127 Whipple St., Brookiyn, N. Y.- 
| 


An Improved Woven Wire Brush A combination of Wire Cloth, Leaf Copper and 
® Graphite. An improvement over all others. 
Send for descriptive circulars and prices. E u ropean Pian, 
Eq «OHIO ELECTRIC SPECIALTY MAN’F’G CO., 


a women ot tones Srsaeese.!“" Lor BROADWAY 29th St. J. H. BRESLIN & BRO. 
Within Three Blocks of 
CROWN BRUSK 


sss ‘nve< "Grown Woven Wire Brush Co., Salem, Mass. FLECTRICAL EXPOSITION, 
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Carried in Stock for all Standard 


STREET RAILWAY Mo TvTvTorRs, 


ee Fon s 
ee 2 owl WE REFILL GOMMUTATORS 


~ and - a8 
Workman- @53: bance by Morrell’s improved Hydraulic Process 
—_ which produces absolutely perfect results. 


“. PY ARMATURE COILS CARRIED IN STOCK FOR ALL STANDARD STREET RAILWAY MOTOR 
lr asge THE MILLER-KNOBLOCK CoO., 


a bee 


YOU WILL THEN BE OvR CUSTOMER. SOUTH BEND, INDIANA. 


GENERAL STREET STERLING | 223585... 


INSULAT ING MA’‘TE RIAL ' 


RAILWAY SUPPLIES. Sterling Supply & Mfg. Co,,!4''S.ts23t, sme 


TH: BULLOCK ELECTRIC MANUFACTURING COMPANY, 


CINCINNATI, OHIO. 

































































ee la i $ PT NORTH CAROLIM 
: Fine Iron Castings to Order. : E: DRESSED Pi 
: af ages ' , 
z t J. ©. McNAUGHTON CO., 303 Bourse Building, Philadelphia, Pa. 
; High-Grade Castings for Electrical Purposes. : 
% Four Cupolas Run Daily. Separate Mixtures in Each. % | PROMPT REPLIES from advertisers are certain when you 
: Castings from Very Small to Very Large. $ mention ELECTRICAL REVIEW. 
z PROMPT DELIVERIES. LOW PRICES. t 
is + 
z iT ” zr All Size 
> + 
; Also Manufacturers of the well known COMPO” Brake Shoes. ; sll REPAIRS Pattern 
Write for san- 
+. THE SESSIONS FOUNDRY CO. ; | - ennai - es fst 
$ 7 z Made and 
z BRISTOL -—ONN. z tx 
ee ere la iaaaiieniied : —— Refled | A. 0, Schone! | 
07 Sei hl i ada acelin > — 158 WILLIAM ST., NEW YORK 
sient Grey, See Armature Winding 
cis Sites aane a for INDIA AND AMBER — BUGENE MUNSBLL 
«| CHICAGO ARMATURE. CO. 218 water 
ENGINE LATHES. RADIAL DRILLS. CHICAGO. re 
PLANERS. / ia 4 a4 a” UPRIGHT DRILLS. Did You Get Our Price litt! ou age or pallere Witete taint ie 
SHAPERS. 7 MONITOR LATHES. 








BORING MILLS. TURRET LATHES 


WILLING MACHINES. BOLT CUTTERS. FARADAY CARBON C2., 


SCREW MACHINES, ETC. | ---JE* PUNCHES & SHEARS, Etc 
THE MOST COMPLETE LINE OF MACHINE TOOLS IN THE UNITED STATES. “if LE ( T R | ( (| ( HT CARB (} HS. 
Works: CINCINNATI, ¢ OHIO, U. S. A. 


CHICAGO: NEW YORK: BOSTON : ST. LOI - 
68 South Canal Street. | 107 Liberty Street. 36 Federal Street. 720 North J EA ae N & T TE, PA. 
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THe 


Akron Iysutator ano Marte Company, 


MANUFACTURERS OF 





Electrical Wiring Tubes, 


HIGHEST GRADE INSULATORS AND ELECTRICAL CLAY SPECIALTIES OF ALL KINDS. 
AKRON, OHIO. 
WESTERN OFFIC E 


McGILL & POMEROY, 


Monadnock Bullding, Chicago. 


WRITE FOR PRICES. 


PRESERVE YOUR COPIES 


OF THE 





Miniature & Standard | 


Incandescent 


Lamps... | , , 
of every description Wlectrical Review. 


and for all purposes... 
BINDERS, 


gu 75 cents Each..... 
WM. KLINE & CO. “wr 


BICYCLE LAMPS 
MANUFACTURED 
TO ORDER 


Write for descriptive cat- 


HICAGO OFFICE 41 
WwW. R. CARTON 
414 Ashland Block | 


PARK ROW, 
NEW YORK. 








THE 


ELECTRICAL NOVELTY MEG. # CONSTRUCTION CO. 


Full Line of Electrical Coods. 
All Kinds of Electrical Specialties. 


INVENTIONS DEVELOPED. 
Write For Information. 


1167118 Green St., BROoOOoOBRLTIYN, N. YW. 





123 Liberty St., w. ¥. ELECTRICAL REVIEW PUB. COMP’Y, | 
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Hart Special Switches. 


Hart Dimmer Switeh. 


USED WHEN A DIM LIGHT IS REQUIRED AT TIMES. 
SEE CATALOGUE, PAGE 11. 


Hart No. 9 Switch. 


SEE CATALOGUE, PAGE 11. 


Hart Electrolier Switch. 


SEE, CATALOGUE, PAGE 8 


Hart 4-way or Commutator 
Switch. 


These Switches are used in all up-to-date installations. 
See our illustrated catalogue for full particulars. 


THE HART & HEGEMAN MFG. CO. 
HARTFORD, CONN. 
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SEE CATALOGUE, PAGE 7. 
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HOW TO TURN 


Loss 


INTO 


Pron 


WE WANT 100,000 BURNED OUT LAMPS, 
FOR WHICH WE WILL PAY 2 CENTS EACH 
AT OUR FACTORY. A SPECIAL PRICE FOR 
SERIES LAMPS ON BASES. 
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send your BURNED OUT LAMPS ic us tor repair 


the quality and maintain the efficiency) our filament is 
UNSURPASSED by any. 
will prove this 


JERSEY ELECTRIC COMPANY 


<z=4% Broad Street, 


PPPS SOOOO OOD O SOOO S OOOO OOOO OOOO OOOOH OSOOSOO OOOO OOOO OOOOOOOO 


We will renew them with the finest 
cellulose filaments and return them with 
glass as clear as crystal and equal, if not 
superior, to the lamps when new. This 


will cost you but twelve cents each. 


In purity, density and surface (features that determine 


A trial of our renewed lamps 


We will supply Central Stations and 
other large consumers with the best 
quality of Renewed Lamps at thirteen 
cents in barrel lots. 


Newvark, N. J- 
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Condensers (Electric). 


Fuse Wire and Links. 


Magnets. 


Switches, Etc. 


CLASSIFIED LIST. 


Arc Lamps. 

(See ** Lamps.*’) 
Armatures. 
Cc or Armature Co. 
Arrest 


aves. 7 Daniels Electric Co. 


Burnley Battery and Mfg. Co. 
Gordon-Burnham Battery Co. 
Peru Electric Mfg. Co. 


Batteries, Storage. 
Crofton Storage Battery Co. 
Electric Storage Battery Co. 
Sipe & Sigler. 

Battery Material. 
Bunnell & Co., J. H. 

Bells. 
Holtzer-Cabot Electric Co. 
Ostrander & Co., W. R. 


Belt Creating 

Dizon Crucible Co., Joseph. 
Boilers. 

Abendroth & Root Mfg. Co. 

Babcock & Wilcox Co., The 

Clonbrock Steam Boiler Co. 

Stirling Co., The 
Books, Technical. 

Electrical Review Pub. Co. 
Bridges, Floors, Cranes (Iron). 

Berlin [ron Bridge Co. 
Brushes, Dynamo. 

Crown Woven Wire Brush Co. 

Goldmark & Wallace. 

c. & W. Co. 

Ohio Electric Specialty Mfg. Co. 
Buildings and Roofing (Iron). 

Berlin [ron Bridge Co. 
Cable Hangers. 

Standard Underground Cable Co. 
Carbon, Points 

Faraday C ~ Co. 

National Carbon Co. 

Reisinger, Hugo. 

Schiff, Jordan & Co 

Solar Carbon & Mfg. Co. 
Cars. 

Stephenson Co., John. 
Castings 

Nessions Foundry Co. 
Chem 

Chemical Co. 
Circuit Breaker: 

Cutter Electrical & Mfg. Co. 
Climbers. 

Barron & Co., Jas. 8. 

Klein & Son, Mathias. 

Oshkosh Logging Tool Co, 
Clocks. 
Prentiss Clock Improvement Co, 
Coal Mining Machinery. 

General Electric Co. 
Commutator Bars and Repairing. 

Chicago Armature Co. 

Forest City Electric Works. 

Homer & Co. 

Miller-Knoblock Co. 


Marshall, Wm. 
Conduits. 
Armorite Interior Conduit Co. 
Eppinger & Russell Co. 
Lehigh Valley Creosoting Co. 
National Conduit and Cable Co 
Sprague Electric Co. 
The H. B. Camp Co 
Connectors and Terminals. 
Melntire Co., The C. 
Dynamos and Motors. 
Bullock Electric Mfg. Co. 
Central Electric Co. 
Crocker-Wheeler Elec. Co. 
Eddy Electric Mfg. Co. 
Fort Wayne Electric Corporation. 
General Electric Co. 
Goldmark & Wallace. 
Rochester Electric Motor Co. 
Sprague Electric Co. 
Stanley Electric Mfg. Co. 
Walker Co. 
Westinghouse Electric & Mfg. Co 
Electric Locomotives, 
General Electric Co. 
Electric Novelties, 
Rodrigues, M. R. 
Electrical Instruments. 
Central Electric Co. 
Cherry Electrical Works. 
General Electric Co. 


Keystone Electrical Instrument Co, 


Electrical Show 


Electrical Exhibition Co. 


Electrical Supplies. 
Bibver-White Co. 
Bunnell & Co., J. H. 
Central Electric Co. 
Electrical Appliance Co. 
Holtzer-Cabot Electric Co 
Illinois Electric Co. 
K. & W. Co. 
Novelty Electric Co. 
Partrick, Carter & Wilkins. 
Peru Electric Mfg. Co. 
Reading Electrical Mfg. Co. 
Royce & Marean. 
Sterling, C. B., & Co. 
Western Electric Co. 

Engineers and Contractors. 
Naugle, Holeomb & Co 
New E — Engineering Co. 
White & Co., 

Engineers, Consulting. 
Nagle & Ball. 

Engines, 
Armington & Sims Co, 
Ball & Wood Co 
Ide & Sons, A. L 
Monarch Mfg. Co. 

Fans and Fan Motors. 
Central Electric Co. 
Diehl Mfg. Co. 
General Electric Co. 
Hunter & Co., J. C 
Marietta Mfg. Co 

Fixtures, Gas and Electric. 
MeKenney & Waterbury 


Gas- PLightia 


General Electric Co 
McIntire Co., The C. 
Shawmut Fuse Wire Co 
Apparatus. 
Bogart, : 


Globes, Shades, Etc. 


Frink, 
P coals ‘Gi ass Co. 


Graphite. 


Dixon Crucible Co., Jos. 


Ground Detectors. 


Wood & Comer, Ltd. 


Hotels. 


Gerlach, The 
Gilsey House 


House Goods. 


Central Electric Co 
Ostrander & Co., W. R 
Pacific Electric Co 
Partrick, Carter & Wilkins 


Incandescent Lamps. 


( ** Lamps.”’) 


senieaeins (Testing and Recording.) 


Bristol Co., The 

Cherry Electric Co. 

General Electric Co. 

Keystone Electrical Instrument Co. 
Westinghouse Klectric & Mfg. Co 


Insulators and Insulating Material. 
Central Electric Uo, 
Empire China Works. 
Imperial Porcelain Works. 
Locke, Fred M 
Standard Paint Co 
Standard Underground Cable Co 
Sterling Supply & Mfg. Co. 
Lamps, Arc. 
Diehl Mfg. Co 
Fort Wayne Electric Corporation. 
General Electric Co. 
General Incandescent Are Light Co. 
Walker Co 
Western Electric Co 
Westinghouse Electric & Mfg. Co 
Lamps, Desk. 
McLeod, Ward & Co 
Lamps, Incandescent, 
Buckeye Electric Co. 
Columbia Incandescent Lamp Co 
Edison, Jr., Thos + 
Edison Min. & Dec. 
General Electric Co 
K. & W. Co 
Lynn Incandescent Lamp Co. 
New York & Ohio Co 
Sawyer-Man Electric Co 
Westinghouse Electric & Mfg. Co 


Launches, Electric. 
Electric Launch Co 
Lightning Arresters, 
General —~ tric Co 
McIntosh, James D 
Ww estinghot yuse Electric & Mfg. Co. 
Machine Tools. 
Davis & Egan Machine Tool Co 
Garvin Machine Co 


Lamp Dept 


Splitaorf, C. F. 
Vv oe A — Magnet Co. 
Mast-A 
Grady, T H. 
Mica 
enest, Eugene. 
Schoonmaker, A. O. 


Non- PMagnetie Watches. 
Becken, A. 
Oil Filters. 
Burt Mfg. Co. 
Patent Solicitors. 
Duvall, Edw. 3s. 
Lyons & Bissing. 
Pattern Letters. 
Wells, Heber. 
Platinum. 
Baker & Co. 
Pole Climbers. 
Barron & Co., Jas, S. 
Klein & Son, Mathias 
Oshkosh Logging Tool Co. 
Poles, Brackets, Pins, Etc. 
Central Electri¢ Co. 
Locke, Fred M. 
McNaughton Co., J. C. 
Naugle, Holcomb & Co 
Porcelain Manufacturers. 
Empire China Works. 
Imperial ee Works. 
Rail Bon 
Forest c ity Electric Co. 
Railway Specialties (Electric). 
Central tiectric Co 
Electric Appliance Company. 
General Electric Co. 
Novelty Electric Co. 
Sterling Supply and Mfg. Co 
Vulcan Foundry Co.. 
Walker Co 
Western Electric Co. 
Westinghouse Elec. and Mfg. Co. 


Reflectors. 
Frink, I. P. 


School 


8. 
Electrical Engineer Institute of Cor- 


respondence Instruction. 
International Corresp. Schools. 


Second-Hand Apparatus. 
Chicago Edison Co. 

Steam Engine Stops. 
Monarch Mfg. Co. 

Steel Spring Wire. 
Hammacher, Schlemmer & Co 

Stokers. 
American Stoker Co. 

Storage Batteries. 
Crofton Storage Battery Co 
Electric Storage Baitery Co 
Sipe & Sigler. 

Switchboards. 
Americau Electric Telephone Co. 
Central Electric Co. 
Genera! Electric Co 
Hill Electric Co., W. S. 
Western Electric Co. 


Western Telegraph Construction Co. 


Automatic Switch Co. 
Central Electric Co. 
De Mary Quick-Break Switch Co 
Genera! Electric Co. 
Rart & Hegeman Mfg. Co. 
Newton Appliance Co. 
Paiste Co., H. T. 
Utica Electrical Mfg. & Supply Co. 
Telephone Engineers, 
Andrews-Ryan Co. 
Telephone Woodwork. 
The Cabinet Mfg. Co. 
Telephones. 
American Bell Telephone Co. 
American Elec. Telephone Co. 
De Veau & Co. 
Kokomo Te'ephone & Electric Co. 
Lockwood L. D. T. & T. Co. 
Mianus Electric Co. 
New York Telephone Co. 
Pennsylvania Electric Co. 
Phcenix Telephone Co. 
St. Louis Electrical Supply Co 
Standard Telephone & Electric Co 


Stromberg-Carleon Telegraph Mfg. Co. 


Viaduct Mfg. Co. 

Western Electric Co. 

Western Telephone Construction Co. 

Is, 

Davis & Eagan Machine Tool Co. 
Transformers. 

Ft. Wayne Electric Corporation. 

Moloney Electric Co. 

New York & Ohio Co. 

Westinghouse Electric & Mfg. Co. 


uodes, 
Akron Insulator and Marble Co 


Turbine Governo: 
Lombard W wes Wheel Gov. Co. 


T 
Tpowriters. Sholes Co. 


Water-Wheels. 
American a Wheel Co. 
Leffel & Co.. 

Wires and Cables. 
American Electrical Works. 
Brixey, W. R. (Kerite). 
Central Electric Co. 
Crefeld Electrical Works 
Eastern Electric Cable Co. 
Electric Appliance Company 
General Electric Co. 
Hammacher, Schlemmer & Co 


India Rubber & Gutta Percha Insulating 


Co. 
Montauk Multiphase Cable Co. 
National Conduit and Cable Co. 
National India Rubber Co. 
New York Insulated Wire Co. 
Okonite Co.. The. 
Phillips Insulated Wire Co. 
Roebling’s Sons Co., John A. 
Safety Insulated Wire & Cable Co 
Standard Underground Cable Co. 
Woodwork (Electrical). 
Cabinet Mfg. Co. 
Central Mfg. Co. 
X-Ray Apparatus. 
Kirmayer & Oelling 
Knott Apparatus Co., L. E. 
Ritchie & Sons. 
Swett & Lewis Co. 
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‘ CGH-POTENT TTICOAT INSULATORS 
c HIGH- IAL PE AT INS ' 
. ' 
242 
A STATEMENT : 
241 
Xiv 
xvi My attention has been called to the fact that the R. Thomas & Sons Company, of East 
~ Liverpool, Ohio, are putting upon the market a high-potential petticoat insulator, which consists 
- of two or more pieces fused together. 
* Over a year ago I made an application for—a patent for this same construction, and _ this 
xx / application was allowed me in April. Instead, however, of paying the final government fee, and 


permitting issuance of the patent, I withdrew the claim for the purpose of inserting more specific 
claims than the generic ones which were allowed first to me. 

siaieem While my application was undergoing amendment, preparatory to making other claims, one 
“pin BASE Of the persons connected with the R. Thomas & Sons Company filed an application, which was 
put into interference with my application. Preliminary statements as to the dates of invention 
were filed by each of us, and my preliminary statement shows that | made the invention more than 
a year prior to the invention made by the person connected with the R. Thomas & Sons Company. 

These cases are now in interference, and while they are seeking to delay the issue of my 
patent, I desire to say that, in the end, priority of invention will be awarded to me, and the 
patent issued to me, and when itis so issued / shall promptly bring surt against all users of 
these tnsulators of two or more parts. 

The patent issued the R. Thomas & Sons Company, March 8, 1898, is a limited patent 
covering only a method of making insulators, and can not be used after the issuance of my 
i generic patent without infringement. 
| make this statement thus publicly, so that persons who purchase these insulators may be advised of my intentions. 
i I claim to be the first to invent and produce a high-potential petticoat insulator, consisting of two or more parts 
y fused or united together with glaze. 


: FRED M. LOGKE, VIGTOR, NEW YORK. 





















Gesisteal Engtncere Or SI SORrarY, Srectl stems GROCKER-WHEELER ELECTRIC COMPANY 


given to the designing of central stations and isolated 


lants, © “ae ape £ y atpics yy 7 ‘] 
oma CROSS ELECTRIC COMPANY, Manufacturers and Electrical Engineers 


en Pa stin hessing wth jeep ge aa BUILDERS OF BELTED AND DIRECT-CONNECTED POWER GENERATORS 
ery wie fi sarin laianaignasl Direct-Current Motors of all Sizes, Voltages and Speeds 
DYNAMOTORS, MOTOR DYNAMOS AND BOOSTERS 













* | Main Office, 39 Cortlandt Street, New York. Works, Ampere, N. J, 
| 
} 
THE GARVIN MACHINE C0., SAY WHERE you saw the ad.the advertiser likes to 
Spring and Varick Streets, NEW YORK. know. 


PHILADELPHIA STORE: 


THE CARVIN MACHINE CO., 
51 No. 7th Street, Philadelphia, Pa. 





BERLIN STORE: 


THE GARVIN MACHINE CO., m. b. H. GRoOouUND DETECTOR. 
17 Burg Strasse, Berlin, C, Germany. 


MANUFACTURERS OF AND DEALERS IN 


Metal Working Machinery 





OF ALL KINDS 








‘ ; Large Stock of...... = * > POLARITY INDICATOR 
LATHES, PLANERS, SHAPERS, DRILL PRESSES, — Fe tl lest, Cheapest, Bese 
MILLING AND SCREW MACHINES, TAPPERS, ees phen 
GEAR CUTTERS, GRINDERS, PRESSES, SHEARS, we a = — —— 
WIRE SPRING COILERS, BORING MILLS, ETC. FULL SIZE CUT PRICE.$1.00 
Can locate any breakage or leakage, however small. Detector connected one pole to 
COMPLETE PLANTS EQUIPPED. feed wire and other to ground (water or gas pipe). If leak in direction of power station, 
Send for Catalogue. platinum strip connected with feed wire becomes red ; if in other direction, vice versa. 


Write for description, 


WOOD & COMER, Ltd., 


| 130 CLIFTON STREET, PHILADELPHIA, PA, 
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xiv ELECTRICAL REVIEW 
RECEIVED THE ONLY MEDALS OF AWARD FOR RUBBER-COVERED WIRES AND CABLES 


‘INSULATED WIRES AND CABLES. 


Aerial, Underground, Submarine, Interior, 
Telephone, Telegraph, Power and Lighting. 


KERITE ‘TAPE. 
W. R. BRIXEY, Sole Manufacturer. 





Wallace Electric Co., 













COMMUTATOR BARS 
HAVE STOOD THE JEST OF TIME 


FOREST City ELECTRIC 
CLEVELAND O. 





ROLL DROP 





California Electrical Works, SAW FRANCISCO. CHICAGU, 
New Orleans Electric Company, NEW ORLEANS. 203 BROADWAY, NEW YORK. S. Be Pesew, WT aeeee oer. . 


Buffalo Engine Works, BUFFA LO, N. y, 





FOR 


HYDRAULIC 
PLANTS 


OF EVERY 
DESCRIPTION. 


AGENCIES: 


Either in large units or small ap- 
paratus for domestic lighting, operat- 
ing fans, lathes, saws, etc. 


SEND FOR CATALCGUE. 


AMERICAN IMPULSE WHEEL CO., OF NEW YORK, 








WESTERN ELECTRIC CO., New York. 
ELECTRIC APPLIANCE C0., Chicago. 
PETTINGELL-ANDREWS c0., Boston. 

ELECTRICAL ENGINEERING C0., Minneapolis. 

ST. LOUIS ELECTRICAL SUPPLY CO., St. Louis. 

THE BRADFORD BELTING CO., Cincinnati. 


Phillips Insulated Wire Co., 


Office and Factory, PAWTUCKET, R. I. 





120 LIBERTY S’TREE'1 





MS ODderr te seo ot se « DYNAMOS i MOTORS 


of the 


Switebboards ” oe . ne _s ah from In sizes from one to twenty horse-power. Built 


the inception of the art to the with magnets in one piece. Send for descrip- 


present time. Fully illustrated 


ALBERT B. HERRICK, dil cies tusidiateadl aiden “dis tions, prices, etc. 


grams, tables, ete., especially 


ts mnie Rochester Electric Motor Co., 


some book of 220 pages prints d 


Tue Currer Evecrrican anp Mere. Co on super-calendered paper, 9X 11 233 Mill Street, Rochester, N. , - 
1112 SANsoM St. PHILADELPHIA. inches, and bound in vellum 
First Edition is now ready. cloth. Price, $8.00, by express We want several agencies for this line of machines. Mention 


Second Edition on press. prepaid ELECTRICAL REVIEW. 




















ae FOR ENCLOSED LONG-BURNING ARC LAMPS. 

nee ape ae? 
E FOR wal C Vy, Ae ALT 

| DIRECT suis RENT 






AND EFFICJENCY 4 


HUGO REISINGER POE NEW YORK. 


DAZOnR pO 


